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ART. 


practical Meaſuring 
Eaſily performed, 


By a Two Foot R ILE, 
Which flides to a Foot; 
Dn which i is the beſt Meaſure of round 


Timber the common way 
| L190 . 


The true Meaſure of round, ſquare, or 
other Timber or Stone, Board, Gla „ Paving, - 
Painting, Wainſcot, Oc. Gauging of Cask, and 
gauging and inching . 
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grief Inſtructions in Decimal Arithmetick. | 
The belt way of uſing the Logarithms accord- 
ing to Mr, Townley. The Uſe of a new dia- 
gonal Scale, of — Parts in a quarter of an 
Inch, applied to Gunter's Chain. 
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TO THE 


[READER 


"HE general dpprobatitn of th Rule 
KF hath cauſed me to review the Book, 
have explained ſome things, and added 
hers, which J wits "xd WW 


Whether Mr. To waley? 5 Contriuance- off _ 
We Indices be treated of any where, but. in 
ir Jonas Moore's Mathematical Compen- 
um, I conld;never learn; . nevertheleſs the 
xtrodtion of, the S U and Cabe Roots 

Decimals, accords 45 to that. Contrivante, 
Wing there wanting, I haue given jaa it 

„; /0. that the Root of 4 Derimal, whoſz 

| ogarithms hath. ſuch. an Index, is. _ 
i 72 ee eee 


A 2 þ 


4 * . ſupplying the lace of a Table of proportional 


p  7hz Parabola a 


* | | | my” 2 4 
©T have ſbemn how to find the Logarithm to 


«ny Number. of fix places, in Mr. Wingate's 
Nbulz Logarithmicæ (omitted in the Ex- 
Plenation of the, Tables) by the Differences 
at the bottom, and a Slip of this Rule, it 


Parts, which adds much to tlie Uſefulneſs f 
the ſaid Book,” in giving the Logarithm of 
any 5 45 far as a Million, with little 


* 
- 


I! gauging of Tuns t here fhewn accord. 
© - ng to the modern Prattice of inching.. 1 
have given you a mear way of meaſuring 4 
Solid that tapgreth ſtrait, as alſo of finding 


the total Content of the conical Tun and 
Stand, from Mr. Everard, whoſe Numbers 
for ten Inches 2 of Diameters, for 
| a Conoia, I have alſ# in- 


# 
= 


„ 

Tha. 
C —* 
” ©.” £ 
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r 
lde borizomzal, and the upright bnes, is rew- 
red, here eaſy and certain, eſpecially the 
North Faces, ſome of which are equally need 


fol as the Wan. And W "is mot 


' _ . cOmmendable to put more or fewer Hours on, 

Ve Plant thay the Sen (fuppoſ no'Obft acle)Wh h; 
| wil af {ame time ¶ Fs ear ſhine on, or to 
n = A | male 
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To che Le 


late the' Stile over long 2 over ſbort, I 
n | 
22 | 


h thing ſhould be 

.x- iim tha might 775 neceſſary to this 
e reariſe, I have added Tables vo the * oy 
u eclination. "4 
nal 

of if Loft, Here is added by Mr. John War: 
er (whoſe Care in the diretting- — lmpreſ= 


on I here thankfully acknowledge) 4 curious 
Scheme woes both _— " the. _— aud of the 
brats, 8 * 
. I's may leave ge obſeare- 
3 know,,.courteous Rea 
he Subdiviſions mentioned Page 32, Line 
vn are thoſe on the ſquare Line, from 4 to 
o, which were not on the firſt made Rules, 


* 


5 Thi the W, ES (from 10 to 40 into 
+ Parts) p. 24. I. 6. are to be underſtood: 
rom 10 #0 40, each whole into 4 Parts. 


+ In the Inſtrument deſcribed p. „let 
38 ſaid. frm ſex fc long, Bale 
nehes long, however ſomething anger than 
he Sem diameter, f. fer there needs no exact 
Proportion j alſo les rhe Diameter be ar leeft-. 4 

n A 3 22 


that 


ut put on r. to their you . > 


* Tg. the Reader. 
2 Inch diſtant from the Edge of the Bua, 
mut there may be Space to fix the one Rule 


4. The aſcenſional difference mentioned i 
thrice, cap. g. of Dialling, muſt be that at 
the greateſt Declination of the Sun. 


J. If any think that the Style is too ſhort 
436 directed p. gs, he may tale the Length 
e the Hour-line to the outward Border, axd 
proceed as directed % the Shadow at N 


be ſborteſt ſbal reeh ſo far. 


Henry Coggeſhall. 
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The PREFACE. PART I. 


C EC Z. I. Addition, Subſtraftion, Multiplica- | 
tion and Rope, in Decimals and mix d 
7 with a Notion of them, ſuit ing — 
arithms. A Note concerning the beſt 
ay 2 ale cancelling. Alſo to multiply 
divide any whole or mix Number or Decimal 
10, 100, I000, &c. by removing the Prick, 
From Page 2 to p. 6 


as 


LOGARITHMS. 


. To find a Log. to a Number of fix Places in 

I. Wingate Tabulæ Logarithmice, and a 

Nanber e fix Places belongi 2 to a Log. 2 

Matrp Rule. Some Uſes of them in, 1» 

Itiplication. 2. Do 4 The Rule of 

Three direct and inverſe. he Square Roote - 

5. The Cube Root. 6. Om 

tional bewween two Numbers, 7. To fin Gd | 

or more mean 1 2 two N- 


bers. 8. To find the Lag. of a vulgar Fraction. 
A To * the th boo umber with a vulgar 
An Appendix, containing 


—_ y foal decimal Tables, aud ſome Uſes of them. 
From p. 6 to p. 22 
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"by to _ any Number not excee ding 1oo, and 
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© ceeding 10, 00 p. 28 
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Line, on the Rule | ibid. 
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” Ship . 0 
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THE 


PREFACE: 


Lthough the way of Meaſure by this Rule 
is ſo eaſie, that many, without the Art of 
Arithmetick, do underſtand and uſe it, as 
r as their particular occaſions require ; yet it is 
nvenient for a Meaſurer to have ſome skill there- 
, Eſpecially in the five firſt parts thereof. | 
There are Books of that ſubject, written by di- 
rs, to be had at eaſie Rates, whereof only the 
ter Authors treat of Decimal Arithmetick and 
ogarithms. By the former of theſe, the trouble- 
me way of working with the vulgar Fraction is 
oiged ; by the other, Multiplication and Di- 
lion are eaſily performed by Addition and Sub- 
raction. | 
Both theſe, ſince they firſt came into uſe, have 
en improved. The four Rules in Diviſion of De- 
mals, delivered by Mr. Mingate in his firſt Trea- 
Iles of Arithmetick, are by Mr. Ker ſy reduced to 
„ Which follows _ Mr. Townley's — 
þ ee 


4 


7, 
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C2) 
Free the operation by Decimals, from-multiplic 
of Rules, and give you the Rate or Value of the 
directly ; ſo that-the moſt uſeful parts of Arith 
tick are rendered far more ſpeedy and eaſie. 

I have therefore here premiſed a ſhort Trea 
of Decimal Arithmetick, and of the nature and 
ofthe Logarithms ; noting firſt, that the beſt a 
(in my. opinion ): of reading Decimals, is, as 
read whole Numbers, giving them the name 

the value of the laſt figure to the right hand. 


which purpoſe you may call them more eaſie MM, 7; 
inſtead of Tenth parts, Hundredth parts, Th, o 
ſandth parts, ten Thouſandth parts, Cc. tit. 
fay Tenths, Cents, Milleſmes, Decimilleſms, Cl, 1 
timineſms, Millemilleſms; Cc. .as this oO +, 
1 zead 365 Centimilleſms, and ſo any other. WW. 
2 | xt 
SECTION JI. . | 


Notation, Addition, Sultraction, Multiplicati 
and Diviſion in Decimals, alſo with whole 
mixt Numbers. | 


A Decimals is the Numerator of a Fradio! 
_ whoſe Denominator is a Unit with one or mo 
Cyphers; which Denominator is not expreſlec 
it being known by the Numerator. For ſo ma 
places or figures as are in the Numerator or De 
cimal, ſo many Cyphers are ſuppoſed to be 2 
joined to the Unit in the Denominator. 

It ought to have a point before is, as a Bade 
whereby it is known, being otherwiſe written as 
whole Number: Therefore a Decimal of one plac 
is Tenths, as this .2 is. two Tenths; of two place 
is Cents, as this oz is two Cents; of three is M 

leſms, as this. ooa, @c. the ſignificant figures bein 
put by the Cyphers into places of leſs value, 2 
the places decrealmng-fram Unit in a ten- fold Pre 
portion, N 1 


% 


"0/EF 
Jr thus. Call ſuch as have a ſignificant fgure- 
t after the Point, as theſe .3, .25, .732, Cc. De- 
als of the firſt rank or rate. Such as have one 
pher after the Point, as theſe .08, .0134, Cc. 
imals of the ſecond rank or rate. Such as have 
d Cyphers after the Point, Pecimals of the 


d rate, Cc The convenience whereof you 
© find afterwards BE. | 

1ame The work is the ſame as in the whole Numbers: 
. cake theſe Directions. * | 

ale, . If you uſe a whole Number with mixt Num- 
Ibo s or Decimals; Let it have always a Point afs 


it. 

>. In Addition and Subtraction; the Points pre- 
to the Decimals muſt be ſet under one ano- 
r, by which means the Units inthe whole or 
xt Numbers ſtand alſo under one another. 
3. In Subtraction, Although a _ at the 
ht hand of 2 Decimal is of no value, (as theſe 
5o, ..50o,. are no more than 5 tenths, or an 
) yet if the Decimals conſiſt not of an equal 
mber of places, or if one of the Numbers be a 
dle Number you mult annex Cyphers, or ſup- 
le them annexed. | 5 


E xamples of Addition. 
1275 193 - -.17. 3398 __ 34 
9.6 4.66 89 12, 178 


% ee e 17 OPT; > CR” 84 

32.35 23.98 106 4478 7 

| nt Es. acc 2.058. 
Examples Subtraction. 


22.7 19.2 107. 48.16 
| 468 $93 
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the whole part of the Quotient from the Decim 


may be continued to a ſufficient Quotient. The 


(17 

Multiplication. | 
1. But in Multiplication, ſet them as if th 
were whole Numbers, and 0 multiply them: Cu 
ting off from the Product found fo many figun 
to the right hand, as there are places in the D. 
cimals, both of the Multiplicand, and the Mut 
plier ; So the reſidue is the whole part of the Pn 

duct, and the figures cut off, the Decimal. 

2. If the Product hath not ſo many places, 
there are places of Decimal parts in both Number 
Supply the deficient places with Cyphers preti 
to the left hand. 8 


Examples, | vi 

4625 8 $64. 8377 6 rſt 
35" 25 Of S8. E 

— — — — NU 

23125 783 2820 001875 c. 8 iv: 
13875 N 1128 iv: 
1618.75 141.00 " 


By theſe Examp'es you ſee how the whole pe 
of the Product is diltinguifh'd from the Decim 


part thereof. : 
| | Diviſon. 1 
In Diviſton it is ſomething harder to diſtingui 


part thereof. L087 
Firſt, ænnex Cyphers to the Dividend, at ple: 
ſure, or leave ſpace for them, that the Diviſio 


place the Diviſor under it according to the old vi 
of Diviſion: but ſo as if they were both who 
Numbers: Then obſerve well what place or degre 
of the Dividend ſlandeth over the place of Uni r b) 


in the Diviſor > whether theſe places be real, ZUIC 
— | 4 . f 0 


ly ſuppoſed; of the ame degree or place is the 
Points, nar Cy- 


4 


th ted, you need not regard 

Cu wy either end of the 5 more; 
cunt contings the Diviſion, as if bath were whole 
D lum 1 1 | 
= See here the degrees of Number as they ſtand 
> FI 


their natural order, which may be continued 
ther way from Unit. a | 
bouſ. Hund. Tens. Unit. Tenth pts. Hund. pts. Thouſ. pts. 
doo. 100. 10. 1. 0 oo, &c. 
I have here ſet down ſome Examples; wherein 
pu may ſee how the Diviſor is placed under the 
ividend at the firſt Queſtion, and alſo the two 
rſt figures in the Quotient. | 


vid. 180-000 (30. &c · Divid. 1.75000 (022 &e. 
vi. '5.875 | 


es, 
ben 
ref 


Divi. 63. 
vid. t,ooooo( 083 &c. Divid..748000 (91.&C.. 
iviſ. 12. Diviſ. 1 | 
Divid. 9.72000 ( 21. &c. 
Diviſ. .45 | 
In the two laſt Examples: Although there be 
either Unit-place in the Diviſor, nor (if there 
ere) any figure over it in the Dividend: yet by 
Ippoling the places continued to the left hand, or 


e pa 
cim 


| [ 

oo applying them with Cyphers ; you will ſee that 
e hirſt place in the Quotient is the place of Tens. 

ple L account that way of Diviſion the beſt: In 

vii hich, after (upon Examination by multiplying 


Thee Diviſor by the anſwering figure from the 
dun ſt hand toward the right ) you have found 
whole lit figure to be put in the Quotient; You 
egreſWOroceed, in your Diviſion to multiply the Divi- 


r by the arſwering figure, beginning with the 
* zure in the Diviſor next the right hand. If the 
on! | hgure 


3 


»S 


E ö 
figure over it in the Dividend be not great enoug| 
to take the Product out of it; call it ſo mam an 
Tens, more than it is, as will make it great en 
ough, but no more; and then ſubtract; ſetting t 
remaining figure over it, and cancel the faid figure 
And for the Tens added, call the Product of the 
next figure ſo many Units more than it is. Admi 


the Product 36 muſt be taken out of 2 ; call the. 
42: and ſubtract. Suppoſe the hext Product is 13M 01! 
call it 22, &c. which way you make fewelt figure WM 19 
and is no more burthen to the memory, than or 
dinary Multiplication. | . the 
To multiply or divide any whole Number, miu 
Number, or Decimal by 10, 100, Iooo, &c. | 5: 
removing the Point. Po 
To multiply: Remove the Point ſo many plac del 
tothe right hand, as there are Cyphers in the Mu p 
tiplier: If figures be wanting; ſupply them wil me 
Cyphers, as here, 27. by 10 is 2.7. :. 13 by 100, in: 
13 :02 by 10, is .2. | ed 2” ſhi 
To divide: Remove the Point ſo many plac if; 
to the leſt hand, as there ire Cypher in the D De 
viſor: if places be wanting; ſupply them with mc 
Cyphers as here, 27. by 10 is 2.7+: +13 by 100, of 
0013: 02 by 10, is 02. | of 
$1.4 SECT. IL 2 
5 Lięarithms. | 10 
Purpoſing to give you the Solution of ſome 
the Queſtions in this Book by thoſe excellent Num cin 
ters, the Logarithms ; Take theſe Directions ſ wit 
= better underſtanding the Nature and Uſe c ] 
them. | 8 * ; ; 9; 
They are Artificial Numbers fitted to the V thi 
tural, for the eaſe of Calculation. And are Printe Co 
in Tables having two Columns. One hath the N anc 
tural Number; againſt it in the other is his L tro 
unK 


' . -arithms: So that the Logarithm of a whole Nu 
der is eaſily found, Ih 


2 | * ry | 


— 
of 


and reach commonly to 10,000: conſiſting ev 

it en one of figures though,(unleſs in great Numbers), 
we ſeldom uſe above ſix: if the figures leſt out ex- 
ceed 50, we put a Unit to the ſixth), So Nac and 
Gellibrand. Sir Jonas Moor alſo as far : to which 


directed to find the Logarithm of any Number to 
100,000, But theſe are but of 7 places. 
Mr.HVingate, in his Tabulæ Logarithmice, hath 
them to 100,000, with differences alſo : whereby 
making a Proportion (which is done ſpeedily by 
one {lip of this Rule), you have the Logarithms 


Pocket. A Book, which I commend to any that 
delight in Arithmetick. - _ | 

The firſt figure, called the Index (which is com- 
monly ſeparated by a Point ; better left out, except 


ſhews how many figures the anſwering Number, 
if whole; or the whole thereof, if it hath a 


of one figure ; 1. of two figures ; 2. of three; 3. 
of four, Te „ | # 

| Alſo according to the excellent way of Mr. Chri- 
2 Townely, cited by Sir J nas Moor in his 
thematical 4 ; The Log. of a De- 
Lum cimal is the ſame, as if it were a whole Number, 

15 fol with this direction for the Index. . 
If the Decimal be of the firſt rate, the Index is 
9; if of the ſecond rate, the index is 8; · if of the 
third rate, the Index is 7, c. Or, the Index is the 
Complement of the rate to Ten. viz. of the diſt- 
ance of the firſt ſignificant figure to the left hand, 
from the point or Unit: Which, I hope, you will 
underſtand, if you obſerve this following 1 
| here 


"The Tables begin at 1, whoſe Log. is0,00000 : 


are annexed differences: by the help of which, and 
2 Table of proportional parts —_— you are 


as far as 1, 3 in a * Volume ſor the 


in the firſt hundred; as in the late Printed Tables), 


Decimal annexed, confiſteth of: which are always - 
more by one, than the Index. So o. is the Inden 


— 


(8) 

Where you ſee, That Perf.Numb.| Log. 
9 4 
t ex We 5 6 4 

Number ofplacesinthe 36  |r.5485: 
whole Numbers, and in 2.536 14851 
1 
mixt, being always leſs Hari 
Nee Decimals. 
© Places; but in Decimals, . 3535 9.54851 

it ſheweth the Rate, 23536 54851 
being the Complement 
thereofto Ten, not re- 2822 
garding the Number of places. 

-If then you would have the Log. of any Num- 
ber, find the Log. thereof in the Table, as if it were 
whole: and prefix the Index anſwering the value. 
And having a Log. ; find the Nu anſwer- 
ing in the Table; and by a Point fix the value ac- 
cording to the Index. 

To find a Log. to a Number of fix places in the Ta- 
bulz Logarithmicæ by Us. this Rule, 

Call the Difference at the bottom the Tabular 
Differences. Having the Log. of the five firſt 

figures, by the double Scale on your Rule, ſet 10 
to the Tabular Differences; againſt your ſixth 
figure is his proportional part to be added to the 
Log. before found. 5 

To find a Number of fix places anſwering a 
Ws g. given. 

Find the Number of frve places anſwering the 
Log. in the Table, next leſs to the given Log ſub- 
tract the ſaid Log. out of the given Log. call the 

remain the proper Ditfterence, then by the double 
Scale on your Rule, ſet 10 to the 'Tabular Diffe- 
rence; againſt the proper Nitterence on the ſe- 
cond, is your ſixth figure ori the firſt. | 

Note, That you mult uſe all the eight figures 
in this cafe, S me 


" 


7 4 


e 
Some Uſes of the Logarithms. 

Whereas, before the aforeſaid contrivance of the 
Indices by Mr. Townly ; if one Number were per- 
ſect, and the other a Decimal, there was a diffe- 
rent Rule in every operation for them : But b 
the ſaid contrivance, one is now ſufficient ; I will” 
give Examples only, in which one Number is a 
Decimal : with theſe two Directions. | ; 

1, In the Log. which anſwereth the Queſtion 
(whether it be a Sum, Remainder, Half, &c.) If 
the Index be Ten or above, neglect or cancel the 
ſaid figure in the place of Tens. 3 

2. Wbere you are ordered to ſubtract a greater 
Log out of a leſs; Add ten to the Index of the 
eſs, and then fubtract. 7 | 


I. Multiplication. 
Add the Logs. of the two, or 12. 1.07918 
more Numbers to be multiplied; By.25 9.39794 


che Sum is the Log. of the Pro- „ 
hy duct. So 12, multiplied by the 3 477 
Jar Decimal .25 ; the Product is 3. ; 

rſt It may alſo be done, where there are but two, 
10 by ſubtracting the Arithmetick Complement of the 
+} Los. of one of them out of the Log. of the other; 
* The remainder is the Log. of the Product. 


Which Arithme- 
tical Complement is Numb. ; 
the remainer ofeve- 2. 0.30103 Log. 


ry figure, (including 5 9.69897 Ar. L 
be the fade). tw pe 5 9.69897 Ar. Comp! 

b- ¶ except of thelaſt ſig- Numb. | 
he I nificant figure tothe 80., 1.90309 Log. , 
e right hand, whoſe 0125 8.09691 Ar.Compl. 
c- Wl remainer you muſt Numb. * 


take to Ten. As in | 200 I 
theſe three Exam- e 3.00% 48 


je 2. Diviſic n. 


* 


(10) 
10 2. Divifion. | 
- Yubtra&t the Log. of the Diviſor out of the Log, 
of the Dividend (whether of the AF. 
two be greater or leſs); The 12. 1.07918 
- remainer is the Log. ofthe Quo- By.25 9.29794 
tient. So 12 divided by the De- 48. 1.68224 
eimal. 25; The Quotient is 1838. 
It may alſo very conveniently be done, by ad- 
ding the Ar. Compl. of the Log. of the Diviſor to 
the Log. of the Dividend; The Sum is the Log. 
of the Quotient, as followeth. , 5 
| 3. The Rule of Three Direct. 
1. Add the Logarithms of the ſecond. and third, 
from the Sum ſubtract the Log. of the; firlt ;-the 
remainer is the Log. of the fourth: _ | 
2. A better way: Add the Ar. Compl. of the 
Log. of the firſt to the Logarithms of the ſecond 
and third; The Sum is: 2 
the Log. of the fourth. Ar; Compl. .25 0.60206 
Example. If. 25 give 16, 1.20412 


16. What ſhall 12. 12. 1.07918 
n 768. 786555 
Anſwer, 768. 
Baut in the Inverſe Rule: Add the Ar. Compl. 
ofthe Log. of the third of the Logarithms of the 
firſt and — the Sum is the Log. of the fourth. 
Thus are reſolv d the Queſtions wrought on the 
double Scale. 3 | | 
But for thoſe in this Book, where there is a du- 
plicate proportion, as in Timber-Meaſure and Gag- 
ing: If the firſt and third Numbers be bn the Square 
Line, There are general or fixt Logarithms belong- 
ing to the firſt Numbers; to which if you add the 
Log. of the ſecond, and the Log. of the third twice, 
the Sum of all four is the Log. of the fourth. 
If the ſecond and fourth Numbers be on the 
| Square Line: To the Ar. Compl. of the Log. of the iſ 
| tirſtadd the Log. of the third, and the Log of the 


ſecond 


| 
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fourth. 
; 4. The Square Riot. 


ſecond twice; Half the Sum is the Log, of the 


Half the Log. of the Number given is the ful! 


: Log. of the Square Root | 
, og. o | . ha” | 
- I che Number be a Decimal, . 25 19.39 
| add ten to the Index, and then .5 9:69897 
d- {Wh halve it, as here. 
to 5. The Cube Root . Ee 
g. The third part of the Log. of the Number given 
is the full Log- of the Cube Rot. 

| Ifthe Number be a Decimal, . 25 29.39794 
d, add twenty to the Index, and ,63z 9.799371 
he then divide by 3, as here. e . 

6. To hd a menn Proportional between two 
he : Ji Number. . 
nd Add their Logs. together : Half the Sum is the 
Log. of the mean Proportional. 

06 When one is a Decimal, If the 12, 1.07918 
19 Sum of the Indices be ten (as 25 9. 
== Where), or above; caſt away ten, © 1047712 
36 Wand then halve it: if it be not 1.732 0.23856 

en, add ten to it, and then g 
i e have it. £8 * 
th. 7. To find two, or more, men Proportionals 
he between two Numbers, ** © 

| This, in caſe of a Decimal, was-ſomething per- 
lu- plex t, as you may ſee in Mr. Mingate 's Artitical 
5 Arithmetick. It is now, by the aforeſaid contri- 


are WW vance of Mr. Townh, as eaſie, as it is uſeful. 

1g- Subtract the Log. of the leG | 

he Number out of the Log. of the 12. 1.07918” 

ce, N greater: The remainer divide by a 2222294 
Number greater by one, than the | 1.68124 

he Number of means ſought; as here : 42031 

— by 4 for three means ESTI 


This 


| ( 1 2 ) x $ 
This Quotient added to Means 
the Log. of the leſs Number; 9.39% 


The Sum is the Log. of the 4203 
- firſt mean, To which adding 1 658 9.818; 
again the ſaid Quotient; The : 4.2031 7 
Sum is the Log. of the ſecond 2 1.732 o˙23 N in 
mean. And ſo oy ard for as 42031 
many means, as the Quotient 2 TITER 
was at firſt ordered for. $0996 v0 


8. 77 find the Log. of a Vulgar Faction 
Subtract the Log. of the Denominator out « 
the Log. of the Numerator; The remainer is th 
Log · of a Decimal equivalent to F 
the {aid vulgar Fraction . 0.47711 
8 3 ©+60206 

; e753 98750 


9. To find the Log. of a Number with a Vulgar, 
* Fllen ahuex d. : 
Change the Number into an improper Fraction, 
by multiplying the whole Number by the Deno- 
minator of the Fraction, and adding the Numer- 

ator to the Product; The Sum 1 
is the Numerator of the impro- 12. 
per Fraction. 44 1.69070⁰ 

Then ſubtract the Log · of the © 0.60206 
Denominator out of the Log. of 12.25 1.08814 
the Numerator, as before; The 48 
remainer is the Log- ofthe ſaid Number with a De- 
cimal, equal to the ſaid Vulgar Fraction, annex d. 

I have, as an Appendix to- this part, adjoyned 
the uſual Decimal Tables, and compriſed then 
into five: Yet the uſe of them is as eatie, as | 
they were all ſingle. - - 8 

The Integers, or wholes, are ſet on the Top: 
and the parts follow in order, with their Decimal 
annere. „ an 


— 2 vw. hp 08282 COD © 2928224 Nw cos pur ss ui = 


(13). 


97% 4-51 » | 
1155 | TABLE I 
18: 1 | 
20% able of Engliſh Coin, a Pound fter- 
38 # 70 Troy Weight, an Qunce. © Integer: 
201! | 4 a 1 * 1 
I bn FE 5 9 3 | 
| = 8  The' Refidue 0 
85 7 2 I. the Table. 4 
" W>j=| j28| = []* * 
ut 7 It 8 A KATY FE | | | | 
hs | 95 1 3 p2489583 38 4 10] 
8 þ9 | | 2 þ9479166ÞP3] [To 24 
7198 7 [85] | 2 [946875 8 = hy 
02s [8 |, | 1x [9458333 HE 
7598 5 |.75] | 3 [944791 5 10208333) 
| 417 | | 2 [24375 P'] | 3 forg79: Y 
L. ; [65] } 1 0427083 | 2 þo1875 
2 [.6 | | to [0416666 I (2177083 
tion, 1 |.554 f 3 [949625 | | | 4 {0166666 
eno-Miſzo |5 | | 2 [0395833] | 3 org6rs | 
mer 9 [45] | 2 [9385416 > [0145833 
844 9 [2375 . I 013541 
7 [35] | 3 [9364583 3 po12y 
0020088 6 35 2 |-035416C[17]. 3 fhorrggs; - 
oof 5 þ25] | . 1 [934375 | | 2 forog1680 5 
331408 4 [2 | | - 8 [0333333]! I {009375 
[3:35] | 3 [0322916 2 00833330 4 
De- z [1 | 2 [03125 lf 3 007291 
d. 1 1.05] 8302083 2 [.00625 | 3 
yned 7 Lo291C66]14 I loo 2083 
hem 3 þ028125 I þo041666] 2 
as if +2 {0270833]'3] | 3 [003123 
1 þ92Co41] | 2 Looz0833] 1 
"oP: 6 jo25 12 I [0010416] 7; 
4” 3 0239583 | 2 e 
4 2 10229160 . 7 
1 102187 C 2 B 


0 14 


TABLE I. 
ener great Weight, One a at 
I12 l. — Pr - Fe 
| 
ers. eee er — 1 
32. 75 N 
2 1. | 
1 | - | {The Refidue of the 
5 | 
Pounds. _ Decimals. 1. able. is 
| 27 unces. Decimals. | Wl :: 
| 15 | .0083705| rr 
5 I4 | 0078126 70 
4 13 | 0072551 9 
— I2 | 0066964 8 
3 11 241 7 
3 00575 003 
2. 9 522 5 
22 | 3 041 
15 | 7-| oozgod 3 
17 3 0033482 2 
15 15 | Ho 27%, 
15 14 | 0022321 | 
46.4 a 19 0016741 
T3 2 {| .coI1161| 
2 | 2 }] - coog5s 
— 1 f i 
8 — Decimals. 
8 3 | .ooogrss 
* 2 000279 
6 I 0001290 
4 
3 
2 
I 


* 


N C15 Y! 
— FILE MW 


erdupois little Weight, one Pound ; 
Long Meaſure, one Tard or El Integer. 


[ at 


. Qtrs | X. \ | 
[a. Decimals. (with 5 ö : 
ails.“ | The Refidue of the || 
be 9375 | 3 || Table. 
| 875 2 | 1 
— 8125 1 2 3 rs | 
S. 55 3 5 Decimals. of 
55 6875 3 Nail. 
26 625 | 2 | ].15 | 0585937 
45 5625 | = | [14 | 054887] |} 
54 81 5 2 | | 13 þ 507812 | 
4 7] 4375 3 | | 12 | 046875 | 7 | 
3 61 375 2 11 | 0429687 
3 51 43125 | 1 10 | .0390625 
3 4. 187 1 9. 0351562] N 
23 1875 3 8 | -03125 2 
32 1 125 2 71 92734371 
22 I 0625 2 6 | 023 4375 
1 6 5 195312 | 
11 . 4 15625 1.'| 
1 | | 3 | 51171857 
y 2 078125 5 
f 1 | 0039002 1 
? 
5 | uar 
| | | E ; ers. 
il oy 
| | , | 2 0019531 
— —̃ — — 002765 


(6) 
TX TY TI FXBLET. 


Lighid Meaſure, - | Pa ens, or Groſs 
one Gallon In teger. | Time, one Tear. In te 
Lory Meaſure one Long Meaſ. 1 Foot 
1 72 er. Pence, one — 


| 2 
"= \ | [Pozens. 


— 


Pints. Decimal: Buſhels. . Months dgl. — 2 
| 7 875 . 2 * } ; re I Yr 
| „ Fr: -4 J. on 

5 525 5 SW 333333] 10 2 
F 366660 
. 375 r 
2 25 - | 

1_| 125 | 4:3-F 


| 


— 48 
E 
D 
* 
7 


wa 1 
I= 


0625 
03125 
[Decimals a 
| 15234371 
0 0156270 
Ks: ,0078125 1 8 0555555 
J FPints. 7 04 111 ; in 
== 2 6 ,0416667]| 2 — 
J 5854] 3 | | 5 [0347222 h 
| 2939963] 2 E 0277778 
| — — — , 3 0208333 1 
1 it: A -.Y 138889 The 
WM 61 I 


0069444) 


(n) 


— — 
Days belonging to the Table of Time 
7, —_— af "$-{08] I > 7 7 
Days. | Decimals. Days. Decimals. 
tet 1 | - $22 Jn kay 1 n 
08219178 4 15 | 0410959. 
079452 | | 14 | 0383562. 
28 0767123. | | 13. | 0356164 
27 | 0739726. || | 12 | 0328767 
26 [712329 | 1 [ 830137 
118 25 | 0684931 | | 10 | 273972 
"ol 74 | 2575334 | | 9 | 2245575- 
9 | 0630137 | 8- | 0219178 
$ » | 060274 | | 7 19178 
- | 20575342 | j 6 - | 0164383 
| 0547945 | | 5 | 236986 
5 19 | .og25548 4109589 
3 10493151 | ff 3-| 0082192 
5 | 0465753 | | 2 | 00549794 
: [” 0438356 .) * 1 1 00027399 it, 
* To bring Decimals into known Parts. 
WF Multiply the Number of parts in one Integer, 
mind the Decimals together: From the Product 


ut off ſo many Figures to the right hand as are in 
e Decimals (as you are directed in Multiplication 
f Decimals.) The reſidue to the left hand are-the 
arts ſought: and the Figures cut off are a Deci- 
al of one of thoſe parts, to be reduced the fame 
y into the next leſs parts, if there be any, or if 
here be need. If nothing be left to the left hand; | 
here is not one of thoſe parts in that Decimal : 
herefore account it cut off, and proceed to find 
he next leſs parts, as before, * 
The making theſe Tables is by dividing the 
umerator of the Vulgar Fraction, which repre- 
ents the parts, uy the Denominator ; The Quo- 
lent is the Decimal. So 28 being the vulzar 
N | Fraction 


Fraction of Eleven Shillings or Peny weight: [ 
divide 11 by 20; The Quotient .55 is tl, 
ecimal: So that half the Number of Shillings 
Peny weight is the Decimal. Alfo g 5 being t 
vulgar Fraction of 6 d. 2. or of 26 Farthings: he! 
vou divide 26 by 960 ; The Quotient .02708;} 
Kc. is the Decimal. FFI Se 

Yet you ſhall not need Diviſion for every I 7 
eimal; for ſome are found by halving the Integ 2. 
er 1: and ſo continually : So are found the Dedſd 1 
mal of one half, one quarter, one half quarte to t. 
&c. Some are found by halving a Decimal befor: 
found : So half the Decimal of a Shilling is the D, 2 
eimal of Six pence : half of that, the Decimal his! 
three pence, &c. Alſo one third part of the D 
eimal of a Shilling, is the Decimal of Four penc 
and the half of that, the Decimal of Two pene ecin 
&c.and the double ofit the Decimalof Eight pene Ex, 
Likewiſe the Sum of two Decimals is the DecindW7 5-.6 
of the Sum of the two Fractions, whoſe Decimal Th 
they are: and the difference is the Decimal ofWnexi 
their difference. * | 

Some of theſe are ofone place, and ſome of more dere 
Few Tables have them to above ſeven: and molto 
dinary queſtions may be reſolved to a ſufficient ertere 
actneſs, if you uſe but four: remembring the die H ught 
Eion above given, viz. If the firſt figure of thoſ 
left out exceed 5; to add a Unit to the laſt « 
thoſe you retain. 

If the anſwer ofa queſtion Le in Money; The V 
places of Decimals give it to near a Farthing, as iWly t] 
ſhewn after Part 4. Prop. 5. ; 

Now for the uſe of them in a queſtion or two. be Int 

1. At 5 f. 3 d. the Ounce ; what coſt 7 Ounce 
3 peny weight and 19 grains. 

Having added the Decimals of the parts, tit 
queſtion will and thus: | 

0 / -- I 

1:0. 2645833 :: 7.1895833 ; 4 


£ (19) 
ke Product or Anſwer is 1 J. 9022, &c. Which 
11. 185. 0 d. 2. near. | 
If you leave out the three laſt figures in each 
ecimal, with the condition above-mentioned; 
he Numbers are 6. . 8 LAY 
ihe anfiver 1 l 9023, W. firing then cha: 
nd the anſwer is 1 J. 9023, littering from the 
her inconſiderably. e e 
2. To compute ſimple Intereſt foranySum;Rate; |; 
id Time. Having put the parts, if there be any, 
to their Decimals: Multiply the Principal and the 
te; from the Product cut off the due Decimal, if 
, and two proces more for the Diviſion by 100; 
is Product ſo ordered is the-Intereſt due for one 


ore or leſs than a Year) The Product (the due 
decimal cut 2 the Intereſt ſor that Time: 

Examp.. 1. What is the Simple Intereſt of 132 J. 
6. 6 d. for 25. 3 m. 22 d, at 61. in the hundred? 
The: Decimal of 75 6 d. is. 375: which being 
nexed to the whole pounds, the principal will be 
321. 37 : which multiplyed by 6, and the Product 
rdered, as directed, it will be 7.9425, or 7 pounds 
8 Shillings and 10 pence Farthing near, for: the 
ntereſt for one Year. But that — not the Sum 
dught; Multiply the ſaid 7.9425 and the time, viz. 
. 3103 ; The Product 18.3493 is the Intereſt 
ng, viz. 18 J. 065.11 d. 3 J. | 

x. 2. What is the Intereſt of the ſaid Sum for - 
wo Months and ten Days at the ſame rate ? Mul- 
ply the ſaid 7.9425 by +1941 the Decimal of the 
ime ; the Product 1 J. 5416 or 1/. 10s. 10 d. is 
be Intereſt ſought. . 

But the great convenience of Decimals is, 
nat their Logs. are ſo eaſily found; as is 
Iready ſhewn in this ſecond Section. So 
hat by the Tabulz Logarithmice mentioned 

the afore cited place, any queſtion, whoſe 
umbers (whether Whole, Mixt, or Decimals — 


021 
- 


ear: which if you multiply by the time (be it 


* 


oſ the Log. of 100 viz. 100. Ay. Compl. 8. 


trouble. 


Product cut oft the Decimal, if there be any: Ti 
Remain. Add to the Logarithm of the Principal 


(20) 
ceed not ſix places, may be ſpeedily reſolyed : \ 
Townley's Indices of the Decimals freeing us fro 
perplexity of different Rules. As in the two |! 
Examples. | 8 

To the Arith. Compl. Example 1. 


8.0009000 Add the Log. 132 2.12180 
- the 3 1 „ 022810 

e rate; Ihe | 1 | 
is. the Log. of the In- —2 —— 
tereſt for one Year. 2393 2842 
To. which Log. if you 18.3495 1.2636 
add the Log. of the EF. 
time; This Sum ſhal! Example 2. 
be the Log. of the Inte- 100. Ar. Compl. 8, 
reſt for the Time. 132.375 4.12180 

Or without ſeeking 6. 0.778151 
the Intereſt for one year: 1941 9.2880; 
To the ſaid Ar. Compl. 1.5416 0.18798: 
Add the Logs. of the . 
Principal, rate, and time; The Sum ſhall be ti 
Log. of the Interelt demanded, as in the ſecon 
Example. | 

3. Compound Intereſt for any Principal, rat 
and time by the Logarithms. | 
In this Propoſition the excellency of thoſe Nun 
bers appears: ſuch - Queſtions being reſolved þ 
them with great eaſe and ſpeed: but by Natur 
Arithmetick not without conſiderable time 2 


Deduct the: Log. of 100 ſrom the Log. of 19 
and the rate added together, as 105, 106 & 
The difference multiply by the time: From t 


The Sum is the Logarithm of the Principal an 
Intereſt required. gh 


Examl 


(04210) 
+» M | ' Example. | 
ler the Principal K rate, and time be as in the for- 


'0 17 

er of the two la 

gy 2 20 Differ ence 25 122 
e rule, as you ſee 
the Margin; The Te Product 88.24 


m of the principal! 132.375 + 21218059 


(compound Inte- — 842 
ſt is 151. ogs.ood. 151.4 2.802698 


It ſeems by this, that the Intereſt of 100 /. at 64. 
Cent. by the Year, is not fully amounted to 3 J. 
ſix Months: for if you multiply the aforeſaid 
fference by .5, the Decimal of fix Months; and, 
wing cut off one place, add the reſidue to the 
dg. of 100 ; The Sum will be 2.0126529 : Which 
the Log. of 102.956, that is 102 J. 19s. ol d. If. 
I will add two or three Examples more, which 
hope will be ſufficient, I 

1. What is the value of 28 Ounces fix. eu 
eight and 15 grains of Gold, at 3 J. 3 s. 64. the 
unce? Annexing the Decimals to the Integers, 
he Numbers ſtand thus, = | | 


oa. 0 J. 
I :3.175 :: 28.33 125: 89.952 


lun „ 375 0.5017437 
dit, 89. 19. 00. 2. 28.33125 1.422657 


89.952 1.954094 
1 © +... 
2. If 4.9 . 12 of Gold coſt 14,10.9; 
hat is that the Ounce ? | 
o. . 


Q. 
The Numbers are 4.475 : 14-51875 :: 1 : 3-2444 


I. s. d. f. 4-475 Ar. Compl. 9.3492070 
acth; 3 ,04.10. 2. 14.51875 1.161929L 


32444 — Jiii36 
3 3. At 


Hp 


(22) 
3. At 65. 3. d. the Ounoe; how much d. 
nne N 2 

A o 0 


The Numbers are 0.3125 : t :: 5.175 : 16 


| o. P. Cr. 3125 Ar Compl. O.505 
Facit, 16. 11. o5 near. 5.175. O71 
; 16.56 ä 1.21% 


I have taken but 6 figures in this laſt Exam 
If T had uſed no more in the other, the differe: 
would have been little or inconſiderable; as 
may find if you pleaſe to give yourſelf that (a 
trouble. | | 

Theſe thus premiſed, I ſhall come next to! 
Deſcription and Uſes of the Rule in ſeveral M 
ſures. Wherein I ſhall uſe theſe Vulgar Fractic 
vix. + one quarter: + one half: 4 three quart 
The Decimals belonging to theſe, as they are i 
mediate parts of the whole, are .25 for a quartz 
.5 for an half: and .75 for three quarters. 

But if they be parts of parts; other Decim 
belong to them, as you ſee in the Tables. 


e Cc = e Ne 2 


| Si 2+ 199) © l 0 
N 7, r FN 
2 15 þ 8 2 exo Fs 2 Ys 
oz SOAR 2232 
775 ug | | 
+210 > . . 
e Art of Practical Meaſuring 
* eaſily Performed, &c. 


"Finer 


tot! | — 
* Te Deſcription of the Rule. 
an pon each Flat or Side of the Rule are ſour 


Lines, two next the outward edges, which 
arts are Lines of Meaſure ; and two next the in- 
ard edges, which are Lines of Proportion. 
cini One fide (as in Fig. L) next the outward edges, 
ath a Line of Inches divided into Halfs, Quarters, 
d Half Quarters, and figured from 1 to 12 on 
ne plece of the Rule; and from 12 to 24 on the 
ther. Next the inward edges, upo none piece, is 
Line of Numbers in two lengths; The firſt from 
at the beginning, to 1 in the middle; The ſecond 
rom I in ha middle, to o at the end. On theſe 
Rules it is thus divided, between 1 and 2 into 10 
parts and each tenth is again ſubdivided into - 
arts, from 2 to 3 the ſame, from 3 to 4 into 10 
nd each tenth into 2 parts, and ſo on from 4 to 6, 
rom 6 to 7 into 10 parts only, and ſo on to 1 in 
he middle: and the fecond Radius is divided ex- 
actly like the firſt. But I have had. ſome Rules 
that have been more nicely ſubdivided, viz from 
I to 3 each part into 100, and from 3 to 6 each 
part into 50, and from 6to-10 each part _— 
pon 


ning of this Line, and cut as in their proper place 


* 


. (24) 
Upon the other piece next adjoyning to the Lu 
of Numbers, is a Line which I call the re Li 
and (when the Meaſure of round Timber is cot 
cern'd) the Girt Line, which Line is figured th 
4, 5, 6, 7, 8, 9, 10, 20, 30, 40, this from 4 to 10, 
each teeth divided into 2 parts, and from 10 tog 
into 4 parts, alſo the diviſions 38 and 39 with ther 
halfs and quarters, are put on befote 4 at the begi 


On the other Flat ( Fig. II.) next the outwaWM... 
edges, on one piece, is a Line of Inches divide 
each into 10 parts for Gauging, Qc. on the other 
a Foot divided into 100 parts, and this I men 
when FT mention Foot Meaſure, the beginnings 
both theſe Lines are at the ends of the Rule, the 
ends, at the broad loop or middle, when the Rut 
is ſet to two Foot. | 

Next the inward edges are two Lines of N 
bers, divided exactly as that on the other ſide, and 
theſe are called in this Book the Double Scale. 

That piece to which the Braſs loops are rivetted 
I call che Fit Rule, the other the Moveable. 


SECTAON-qI 
Of the Line of Numbers, Commonly called 
| | unter's Lixe. 

The proper Numeration of this Line I account, 
x at the beginning: and ſo by 10 in the middk, 
to 100 at the end. 
But for the better underſtanding this Line: See 
here the Degrees of Number from Unit on eithet 
fide, as they ſtand on the Line: That is increaſing 
from leſt hand to right. 


Thouſ. pts. Hund. pts. Ten. pts Unit, Tens: Hund. Thou. 
. - Ol bY 1. IO. 100. 100% 
Where you ſee, how they increaſe on one fide 

from Unit, and on the other {ide decreaſe from 

| tit 


(25) 
arke in a tenfold Proportion. So that if you 
ny one of them at the beginning, the two 
following fhall be, one the middle, the 
r the end. As if you call x at the 1 
tenth, the middle Thall be x, and the end 10. 
pu call 1 at the beginning ro, the middle ſhall 
oo, and the end roo. But if it be not other- 
limited, account it, as I ſaid before, 1, 10, 


that Line of Numbers which is cn the 
reable Rule, at theſe Numbers following may 
Ticks, for the more ready finding them; they 
g firlt Numbers or Centers, as they common» 
ill them. | 
t 9 for Yard-Meaſure. 
t 12 four Points thus. , for Plank or 3 
_ 

44 alſo for Glaſs. 
— for Land- Meaſure, 
t 272 (for the Decimal .25 may be -onidaad 
out conſiderable Error) for Rod Meaſure of 
wall at 1 + Brick thick. 
\t 204 for two Brick thick, and other Points 
uts for other IT hickneſſes, if deſired. The 
ing whereof is ſhewed after. 
\t 282 for Ale-Gallon Meaſure in ſquare and 
ng Veſſels And other may be ſupplied, as 


le hath occaſion for them. 

ll - SECT. I 5 
her bf the Square or Girt-Line. 

ing 


This is no more but one whole Length of the 
e of Numbers, but at a double Radius, i it being 
ctly equal to the Lines of Numbers on this 
le, which are in two Lengths, 


D In 
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In the Numeration of it, when occaſion 
quires, you mult account 10, 20, 30, to be 
33 as alſo 4, 5,6; 7, Oc. to be 40, 50, 60, 70,0 

At 12 on this Line let there be four Prick 
at 12 on the Line of Numbers: At 17, 15, 
Wine-Point, marked W. At 18. 95, the 
Point, marked A. Theſe are put on by the We 
man. ; | 

At 10. 635. may be a Point. like the Gay 
Points, for finding the true Content of a ra 
Solid by the Girt. 
At 13.54 ſuch another, for finding the Conte 
of a Cylinder by the Diameter. 

At 41.57 another, to ſhew how many Ind 
in length make a Foot ſolid at any Girt or S 
not exceeding 40 Inches. N 

Theſe may be put on thus: 

For the firſt: Set 12 on the ſquare Line to 
on the Line of Numbers; againſt 11 on the L 
of Numbers mark this Point. 
The ſecond: Set 12 on the ſquare Line to 
on the Line of Numbers; againſt 14 on the L 
of Numbers mark this Point. 
The third, Set 12 on the ſquare Line to! 
the beginning of the Line of Numbers; agal 
12 on the Line of Numbers mark this Point. 
+ 'Thele, or any other mentioned herea{ter, 0 
with a ſharp pointed Fenknife in two places 
the Gage-points, and ſtrike in with your Lig 
ſome Sallow-coal fine ground with Linſeed- 
and then wipe the Rule clean. 


Both theſe Lines are put on from the Io 
rithms. 


SEC 


CH) 


Ton 

be! SS CT. It 

10 The general Uſe of double Scales. 

N i chiefly for the working the Rule of Three, 
\Waving three Numbers given, to find à fourth 


portional, it including Multiplication and Di- 
n; for there is no other difference, than that 
heſe two an Unit is one of the three. 
o find this fourth: Set the firſt Number om 
firlt Rule to the ſecond Number on the ſe- 
d Rule againſt the third Number on the firſt 
le is the fourth on the ſecond Rule. 
-aupl, It 2 give 3, what ſhall 6 give? Set 
the firit to 3 on the ſecond ; againſt 6 on the 
is 9 on the ſecond. | 
V herefore when I ſay, ſet 2 to 3, againſt 6 is 
mean as in the above ſet Example, tho” I 
e not the tirit or ſecond Rule yet you may 
e that the moveable or longer Rule is for the 
t part the firſt, whether ſide ſoever of the 
b you work on. = | 
o in Multiplication, 1 being the firſt Number, 
one to either of the two Numbers to be mul- 
ng, ed (belt to the nearelt) againſt the other is 
r F 
ws In Diviſion, the Diviſor being the-firſt Num- 
Lins {et it either to one, or to the Dividend, 
dinſt the other is the P. na Examples of 
ch you will meet with after. | 
Io hy this the Arithmetick of the Rule is eaſily 
derſtood, the firſt Nyinbers being Diviſors ; 
ly where the ſquare Line is. uſed, the Numbers 
the ſquare Line mult be ſquared or multiplied 
- CF themſelves, and their Squares uſed in every 
pect as if they were the Numbers themſelves, 
you will after ſee. - | 


- D2 SECT. 
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ole, 
| | > th 
| r » Or 
To ſet the Square-line to his Squares, and tim. C 
to ſquare a Number not exceeding 100, ai umb 
find the Square-Root x a Number not exu n! 
iug 10 . | | pt h. 
oa adi | If h 
I. Set 10 on the Square-line to 1 at the be e th 
ning of the Line of Numbers, both which if mee 
account I, you have on the Line of Number; Mou! 
Squares from 1 to 16.. Alſo at this fet it is n the 
convenient to take the Squares from 1000 . Ir 
1600, viz. by accounting 10 on the ſquare Ii tren 
10, and 1 at the beginning 100. es a 
2. Set 10 on the ſquare Line to 1 in the ni d, ar 
dle. accounting 10 on the ſquare Line 10, au This 
in the middle 100, you have the Squares on Hrkin 
Line of Numbers from 16 to 1000; and of tile thi: 
you Will have moſt Ule. umbe 
3. Set 10 on the ſquare Line to 10 at the nf the 
accounting 10 on the Square-line 100, and 101. If 
the end 10,000, ſo have you on the Line Wine, a 
Numbers the Squares from 1600 to 10,000 ; ] f the 
againſt all the Squares, at every Sett, his 2. If 
_... e ſup 
Example. I would know what is the Squu e thi 
Root of 380. | tadry 
Set 1o on the Square-line to 1 in the middl The! 


(according to the ſecond Direction) againlt j| 
on the Line of Numbers is 19.5 near. 


1 e 
Direction concerning the Shortneſs of the Lin 
on the Rule. 


1. On the double Scale: If you uſe half of! 
ther the ſecond or third Number inſtead - t 
* * W J 


— 


290 
ole, yon will have half the Content ; If you 
> the half of both, ” have only a quarter of 
> Content ; the firſt muſt remam whole. 
2, On the Square-line ſide + If you uſe half that 
mber that is on the Line of Numbers, com- 
only the fecond (being ordimarily Lengths or 
2pths) you have half the Content. | 
If half of that on the Square-line, commonly 
third (being ordmarily Sides of Squares, or 
ameters) you have a quarter of the Content ; 
you halve them both, you have only one eighth. 
m the Content. | 
3. In finding a mean Proportional; half the 
tremes give half the Means, and a quarter 
es a quarter. Theſe may be more exactly deft-- 
d, and multiplied accordingly. 
This Direction alſo may be uſeſul to you in 
drking by the Square line, when at any time 
third Number ſtandeth beyond the Line of 
umbers; and removing the firſt to the ſecond 
the other Length, ſets it farther oft.” For then, 
1. If the firft be a fix d Number on the ſquare 
ne, as 12, and the Gage-Points, Dc. ſet it to 
If the ſecond, and double the Content. 
2. If the firſt and ſecond be fix d, as in finding 
e ſuperficial Content by the Diameter, uſe half 
e third Number being on the Square line, an 
adruple (or multiply by 4) the Content. 
Theſe Products are the 4th Numbers ſought. 
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The ART of 
Practical Meaſurin 


Eaſily performed, c. 
© Þ:£* RT... ' Cs 


P R O P . J. 
To meafure round Timber the common waj 


Malure the Length in Feet and half Feet, 

(if the Cuſtom or Agreement be (0) 
Quarters, then back again half way, where g 
the Tree with a ſmall Cord or Chalk-line ; dn 
ble this Line twice very even. This fourth 
of the Circuit (which in this Treatiſe I call i 
Girt) meaſure in Inches, halves, and quarters 
Inches. And this obſerve, that the Lengths| 
pen in Feet, the Girts and Sides of Squares | 

ches. 


—e— — 


So have you three Numbers given, viz. 12 Leng 
ways the firſt, the Length always the ſecond, ¶ but i 
the Girt or ſide of the Square the third. of Fo 

To come now to the Rule: Set 12 ont! 
Girt-line to the Length on the Line of Number 
againſt the Girt on the Girt-line is the Conte If 
on the Line of Numbers. And this is the geneWot N 
Rule. | | | other 

Now there being two Caſes, one when at pen i 
firſt Set the Girt is againſt ſome part of the Ll Ex 
of Numbers, the other when it is not, ſo that 31 In 
muſt be removed; I will give you ſeveral Exanainli 
ples cf both, obſerving that the vulgar Fraction. 2+ . 
be ore-mentioned, as alſo all Decimals, always id 6 [2 

oor, 


low the Number they belong to before the Nall 
thereof, © Oe C 4 9 


nCw) © ; 
1: GCMASE Þb; 
EXAMPLES. 


1. A Tree is 20 Foot long, and 15 Inches girt; 
et 12 to 20, againſt 15 is 31 4 Foot, or 31 Foot 
and a quarter. 

2.-A Length is 8 4 F. the Girt is 35 3 Inches 

. 825 againſt 35 4 is 75 Foot, and almoſt 

an half. LA 

z. A Length is 15 Foot, the Girt 42 + Inches, 

ſet 12 to 15, againſt 42 + is 188 Foot. | 

4 4. A Rail is 15 Foot long, the Girt 3 Inches, 

ſet 12 to 15, againſt 3.is 9 Tenths of a Foot, and 

more. | 

5. A Length is 9 Foot, the Girt 39 + Inches, 

ſet 12 to 92, againſt 39 + at the beginning of the 
irt-line is 104 Foot. | 

6. The Lengeh is 0.62 Foot, the Girt 35 In- 
hes, ſet 12-to the Decimal .62 in the firſt Length, 
ae ainſt 35 is 5 + Foot, which may ſerve for a ſhort 
Cut of a Tree. 

If this Length had been propounded 74 Inches, 
it muſt have been turned into Foot-Mealure thus: 
On the double Scale, ſet 12 to 100, againſt the 
Length in Inches is the Length in Foot-Meaſure; 
but if it lies before you, meaſure it by the Line 
of Foot-Meaſure on the Rule. | 


S 2. 


If at the firſt Set the Girt is beyond the Linie 
of Numbers, remove 12 to the Length in the 
other Length thereof. Which Caſe may alſo hap- 
pen in Gauging, Cc. 

Example 1, The Length is 18 Foot, the Girt 
31 Inches; ſet 12 to 18 in the firſt Length, a- 
va eainſt 31 is 120 Foot. | 

2. A Rall is 15 Foot long, the Girt 3 + Inches; 
let [2 to 15 in the firſt Length, againſt 3 2 is 7 
Foot, and a little more, vix. 1-27 Foot. 4 

| 3. 


(32) 
A wrong is 6 + Foot long, and 4 in gin 
"5 pt to 6 = in the ſecond Length, againſt bt chick 
above eight Tenths of a Foot. "Theſe Examy 4 

may be ſufficient. $0 


Note 1. 
If you would find the Content of a great pie 
of Timber immediately in Loads, at 40 Foot u 


the Load, uſe half the Girt inſtead of the who BY 
Example. A Length is 15 Foot, the Girt 42 .f. 
ches; ſet 12 to 15, againſt 21 * is 47, whereof He L 
4 is 4 Loads, and the 7 is 28 Foot. e 

| By this way (if your Rule be not ſubdivided ii Ib 

| — meaſure Timber, whoſe Girt is abo 
40 Inches, as alſo the Piece in Caſe 1. Ex. 5. whit | 
without the ſaid Subdiviſions, and _—_ Fl anl 7 
3 9 before 4 at the beginning, are not reſolved 
the general Rule, . 

But if you would have the Content of the Jar 
Pieces in Feet, multiply the Content found by 4 \ f 
the Square of 2, by which you divided your Gir JM? 
ſo 47 multiplied by 4 is 188 Foot. 1 
|  Notea. * 

To what Length ſoever yo ſet 12, 17 will 
ſtand to the double thereof, 8 + to half thereofﬀ-2"*© 
both a little over; alſo 24 will ſtand to the qu "Fx 
druple thereof, and 6 to a quarter thereof exactly Wl 7 
and the ſame Proportion the Content bears t1 a 0 
the Length at any of theſe Girts, viz. at 17 Inche t | 
Girt, the Content is double to the Length; at = 

8 Inches Girt, the Content is but half ti. bat 
E Length, Tc. : Th 


Note Fl 

If you would find theſe Contents by natun 950 
- Arithmetick, ſeeing 12 and the Girt, viz. the 
tirſt and third Numbers are on the Square line, 
according to a Hint given in Sed. 3. of Part !: 
multiply the Square of the Girt by the Length, 
and divide the Product by 144, the Square 4 ! ; ent © 

whic 


(33) 
hich is your conſtant Diviſor ; the Quotient is 
e Content- | 

So in Ex. 1. Caſe 1. the Square of 15, viz. 225, 
ultiplied by 20, and the Product 4500, divided 
144, the Square of 12, the Quotient is 31.25, 
e Content. ä | 

By the Logs. to this general Gen. Lig. 7.84164 
og. 7.84164, add the Log. of 20 1.30103 
e Length and the Log. of 1. 17609 
be Girt twice; the Sum is, 3 
The Log. of the Content. 31:25 1.49485 


PROP. It 
True Meaſure of round Timber or Stoue © 
» by the Girt. 


Becauſe this common way of meaſuring round 
Timber giveth not a true Content, but always 
oo little (tho? it {till be generally uſed) I have 
ven you a Point, and ſhewn how you may put 
on the Rule, which ſetting to the Length in- 
ead of 12, the Girt ſhall point you out a true 
ontent, accounting it a Cylinder, as the ſaid 
ommon way alſo doth. 

Example. Let the Length be 10 Foot, the Girt 
5 Inches ; ſet the ſaid Point (which you may call 
he true Point) to 10; againſt 15 you have 20 
oot leſs by about one tenth; whefeas the com- 
- = giveth but 15 Foot, and a little above 
n half. 

The general Logarithm anſwering this Point is 
7.94652, to be uled as before. 

Thus far by the Length and Girt : I ſhall only 
ad, that the common Meaſure is to the true as 
II to 143 fo that if you ſet 11 on the double 
dale to any Number of Feet or Loads meaſured 

common way, 14 ſhall point to the true Con- 
ent of the ſame; and if you ſet 14 to any true 
Content 


un 
the 
line, 
7 
oth, 
L 


hich 


Oe (34) 
Content, againſt 11 is the Content the comma 
Way. 

NO. K 
Having the Length of a Cylinder in Feet, and! 
Diameter in Inches, to find the Content in Fee, 
Set the Point 13-54 to the Length, againſt th 
Diameter is the Content. Example. Let th 
Length be 10 Foot, and the Diameter 20 Inche 
: ſet 13.54 to 10, againſt 20 is 21.82 Foot; tt 
general Log. is 7.73676, to be uſed as before. 
PROD. IV. 
Having the Length of a fquare S.lid in Feet, au 
the fide of the Square in Inches, to find the Cu 
tent in Feet. 


Set 12 to the Length, againſt the ſide of th 

Square is the Content. The Caſes are as in round 

Timber; the Examples alſo will ſerve, account 

ing the Girts to be ſides of Squares. 
P R O P. V. 


To find a mean Proportional between tuo 
: Numbers. 


| Set the greater of the two Numbers on th 
= to the ſame on the Line of Number 


inſt the leſs on the Line of Numbers is th 
meah Proportional on the Square-line. 
Or ſet the leſs on the Square-line to the (a 
on the Line of Numbers, againſt the greater 0 
the Line of Numbers is the mean Proportional 
the Square-line. One of theſe will not fail. Ex 
amples follow in the next. 


PROP. VI. 
\.. - Unequal ſquared Solids, 
Meaſure the Length in Feet, the Breadth 206 
Depth in Inches; then find a mean Proportion 


between the Breadth and Depth, as is taug"MW 
above, 


(35) 

It is'the ſide of a Square equal to the Baſe or 
nd; which having found, meaſure the Piece as 
zuare Timber 

1 Example. In Timber, whoſe Length let be 
o Foot, the Breadth 21 Inches, the Depth 8 + 
ches; ſet 21 to 21, againſt 8 on the Line of 
umbers is 13-36, or 13 a quarter and half quar- 
r near; or ſet 8 + to 8 2, againſt 21 on the 
ine of Numbers is the faid 13.36; then ſetting 
> to 10, againſt 13.36 is 12.4 Foot. | 

2 Example. In Stone, which let be 6.35 Foot 
ng, 36 + Inches broad, and 5.7 Inches deep; 
t 36 2 to the ſame, againſt 5.7 on the Line of 
lumbers is 14, and ſomething ſhort of an half; 
en ſet 12 to 6.35, againſt this Mean is 9.2 Foot 
ear. 

This Mean, in caſe of a Fraction, ſhall give 
du no Trouble; for if with a Pencil, Chalk, or 
y thing that may be wiped out without Da- 
age to your Rule (let it not be Ink) you make 
hne Mark on the Square-line at this Mean, and 
en ſet 12 to the Length, this Mark, without 
etining it, ſhall point out your Content. 


NRO. VIE 
Solids of a triangular Baſe. 


Find a mean Proportional between the Baſe 
d half the Perpendicular, or between the Fer- 
endicular and half the Baſe, both meaſured in 
nches ; this Mean is the tide of a Square equal 
the Triangle ; then ſet 12 to the Length in 
eet, againſt this ſide is the Content. 
If two tides of a Triangle be equal, the un- 
qual fide may be the Baſe ; if the three ſides be 
1equal, the longeſt ſide is commonly the Bale ; 
rom whence the neareſt di!lance to the oppolite 
ale is the Ferpendicular. 
NO 


(36) 


Re, i 
Solids whoſe Baſes have many equal Sides and 
equal Angles. £7 


Theſe Baſes are regular Figures: Having the 
Length in Feet, and a Side in Inches. get the he 
pendicular from the Center to a Side alſo in 1 

ches, ſo fhall the mean Proportional between the 
Perpendicular and half the Sum of the Sides he 
the Side of a Square equal to the Baſe ; which 
having found, meaſure it as ſquare Timber. 

Example. A Piece of Timber of eight Sides i 
10 Foot long, the Side 12 Inches, the Perpendi 
cular 14-48 Inches, 1 may call 14.7 fe 
14+ to 142, againſt 48, half the Sum of the Side 
on the Line of Numbers, is 26.4 on the Square 
line, or there make a Mark ; then ſet 12 to 19, 
againſt this Mark is 48 Foot, and a little mon 
than a quarter. 

And thus much of theſe Ways of Timber-Mex- | 
ſure, which being the main Occaſion of the Rue 
and not depending on any thirig which folloyeth, 
I have ſet in the firſt place. 


r 
Having the Girt, to find the Side of the Suat 
equal near. 

This and the two following Propoſitions ae Hr is 1 
wrought on the double Scale, yet I have here | 
adjoined them for their Affinity with Timber 
Meaſure, and the proportional Numbers given in 
them are ready cut on the Rule, and give Con- 
tents to an Exacineſs ſufficient in any Concerns 
of Timber. 

As 7- to 7.9, ſo the Girt to the ſide of the 
Square- equal: let the Girt be 15 Inches, on the 
donble Scale, ſet 7. to 7.9, againſt 15 is 16.9 near: 
If you ſet 12 to the Length in Feet, this Sice 
ſhall point out a true cylindrical _—— By 

Þ ' 


(037) 
8 2 R OP. X 

laving the Girt, to find the fide of the Square 
within near. 

\s 10 to 9, fo the Girt to the ſide of the 
are within near. Example. Set 10 to 9, a- 
22 is 13+; and ſo much will ſuch a Piece 
br Uare. f a 
By which you may know, before a Piece be 
n, how many whole Board or Plank, of any 
ickneſs, may be had out of it.” 

rom hence alſo you may ſee, that the Girt, 
leſs than the ſide of the Square equal, yet is 
ater than the. ſide of the Square within; to- 
d which moiſt Timber is hewn before it can 
e to any ſquare Uſes ; which may be one rea- 
of the continuance of the ſaid common Way; 
which Opinion I find alſo Mr. Henry Philips to 
in a Treatiſe on this Subject. 


PROP. AL. 
Loving the Diameter, to find the Side of the 


Square within near. 


ks .1 to .707, or to excuſe a Cut there, as 8.5 

(being Points equivalent near) ſo the Dia- 

er to the ſide of the Square within near. 

et the Diameter be 19.1, viz. the Diameter 

Y Inches Circumference ; ſet 8.5 to 6, againſt 

I is 13.5 near. | 

— PRO P. XII. 

0" fied how many Inches in Length make & Foot 

a 7 4 at any Girt or fide of Square not exceeding 

40 Inches. | 

eimer the Girt or fide of the Square on the 

are-line to 1 at the beginning of the Line of 

3 againſt 41.57 are the Inches which 

e a Foot. 

o if you ſet 6, for Example, to 1, againſt 

7 is 48, and ſo many Inches in Length make 
E a Foot 


(33) 

2 Foot at ſix Inches Girt or Side of Sq 
And now having done with the Meaſure i bur 
dinary Timber, let me advertiſe any Reader 
hath not ſeen much meaſured, that ſometime 
will find a great difference in the Gitt of a 
in the ſpace of a Foot, more or leſs, for the! 
part where one or more Arms have been cut WF i | 
in ſuch caſe it is neceſſary to girt the Tree ee $ 
ea thrice if there be cauſe, - otherwiſe there i (he: 

Loſs to Buyer or Seller. Nu 
Alſo they ſay, the Buyer hath Privilege to; 
any where between the middle-and the Grou 
end, if it be for his Advantage. "7 


| PR O P. XIIL api 
True Meaſure of a Solid that tapereth ſtra 


Meaſure the Length in Feet; note alo o ti: 
third part, which you may find by ſetting va; 
the double Scale to the Length; againſt 1 Wet. | 
third part. If the Solid be round, meaſure e 
Diameters at each end in Inches; ſubtract 
| leſs Diameter out of the greater; half the dil toget 
rence add to the leſs Diameter; the Sum is Wt, an- 
Diameter in the middle of the Piece. way 

1. Set 13.54 to the Length, againſt the Du on 
ter in the middle is a fourth Number. Thic 

2. Set 13.54 to the third part of the Let. 
againſt half the. ditterence is a fourth Num En 
both, theſe fourth Numbers added together Md par 
the Content. 

Exampl. Let the Length be 18 Foot, thet 

art is 6; let the greater Diameter be 24 
eſs 16, the difference is 8; half the ditiere 
added to the leſs Diameter 16, the Sum 20 
Diameter in the middle. 

Set 13.54 to 18, agpainſt 20 is 39.27. 3 

Set 1;+54. to G,againit 4 18.524, which 
added to 39.27, meketh 39.794, or 39 39 
Foot and above 3 quarters 


(39) 
due, that 13.54 muſt be ſet to'6 in the ſecond? 
oth, as in the ſecond Caſe of round Tiinber- 
ure the common way. | | 
the Solid be ſquare, uſe the Sides of the 
ares at each end in every reſpect as the Dia- 
ers, meaſuring them in Inches, c. but let 72 
our firſt Number. 
it be any other regular Figure, uſe the Sides 
he Squares equal to each Baſe (found as is be- 
ſhewn) as the other, taking alſo 12 for vour- 


Number. 
PROP. XIV. 
he M-aſure cf a Shell or Flitch of Timber. 


a piece be taken out of the middle of a round 
e of Timber from end to end, there will be- 
two pieces, which they call Shells or Flitches. 
o find a near Content of thele after the com- 
way with little T rouble, meaſure the Length 
eet. the round part, and the Thicknets in the 
de taken with a Pair of Calepers ) in inches-- | 
heſe two, with a third part of the Thickneſs, 
together, a fourth part whereof account your- 
t, and meaſure as round 'Timber the com-- 
way. | 
Fon * double Scale you ſet 3 to 4, againſt: 
Thickneſs is itſelf, with a third part added . 


qu 
of 
el 
mes 
al 
el 
out 


Je] 


xample. Let the Length be 30 Foot, the: 
nd part 25.3 Inches, the Thicknels 7.2 Inches, . 
5 to 4, againit 7.2 is 9.6, which added to 25.3, 
eth 34-9, the fourth part whereof is 8.7 near. 

r prick the ſaid 9.6 on the flat part in the: 
Idle from one fide, and keeping the end of 
r Line at the other, girt the whole round 
and to the ſaid prick ; double the Line twice, 
meaſure it in Inches for your Girt. | 

et 12 to 30, againſt 8.7 is 15 Foot and three 
mers. * *-+ E 2 Note; 
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Note, That this holds not fo well in Secti 
eut far from the middle of the Piece; in oth 
it giveth a Content ſomewhat leſs than the ca 
mon way, which may the better be born vil 
becauſe there is more Loſs in theſe than in oth 
Pieces; and as they fall ſhort of the middle Pia 

in Value, fo a leſs exact Meaſure may ſerve. 


PROP. XV. 


Having the Diameter, to find the Area or ſup 
. fictal Content of the Circle. 


Set I on the ſquare Line to .7854, or to exc 
a Cut there, ſet 11 to 9.5, againſt the Diamei 
is the ſuperficial Content. | =_ 
Example. Let the Diameter be 1.7 Foot, ſet de. 
to 9.5, againſt 1.7 is 2.27 Foot near. 
By the Logs. to the Log. of 9025 K at 
the Diameter twice add this ). Co 
Log. 9.89509; being the Log. _-7854 9-890 
of the Decimal «7854, the Sum 2.27 0.355 
is the Log. of the ſuperficial Content. 
Note, That if the Diameter exceed not 3g 
x in the middle is but 1; but if it exceeds 7 
1 in the middle is 100. a 
Here you may have occaſion to make uſe ofii me 
Direction given in Sect. 5. Part 2. | 
Hence it is as eaſy, having the ſuperficial Caffe 2! 
tent, to find the Diameter, or to caſt any Nu Neno 
ber into a Circle, ſo may the Gauge-points be lh on 
on, for they being the Diameters of Circles, wha ©2 | 
Area's are equal to the Number of cubick Ind 
in the Gallon of Wine or Ale reſpectively, if nM TK 
Bt the Rule as above, you will ſee the Wine- poi £1! 
ſtand againſt 231, and the Ale-point againſt 2 7 
i PROP. XVI. | 
Cuaak-Gauging- | 
The Figures of theſe Veſſels being uncertii Ten 
the.Staves of ſome being more circular from Hun, 


een 
Bung, and ſo more capacious than other, the 
> Gaugers diſtinguiſh them into four kinds; 


> Sphzroid, whoſe Stayes are moſt arching, and 


contains moſt; the Conick, whole 8 ; 
m Head to Bung are {trait (if any ſuch can be 
de) and this contains leaſt ; the Parabola, whoſe - 
ves are arching, but nearer to the Sphzroid ' 

mn to the Conick ; the Conoid, whoſe Staves 
arching, but nearer to the Conick than ta 

> Sphzroid ; all theſe may have- the ſame Di- 
nſions of Length and Diameters, yet differ 
ſiderably in the Contents. | a 

r. Everard in his abſolute Piece, Stereometry 


ae 22 printed 1684, giveth a Diagram of all 
Kinds, 


and Rules for each, both by Arithme- 

x and the Sliding- rule, except for the Conick, 
ere being (as he faith) none ſuch made, yet 
* thereof is uſeful to the diſtinguiſhing 
2 other. 

Mr. Wingate took no notice of theſe ſeveral: 
ds, his general Way applied to this Rule is 


us: 

Meaſure the Length of the Veſſel within, the 
iameter at the Bung, and the Diameter at the 
ad in Inches and Tenths; ſubtract the Diame- 
rof the Head out of that at the Bung, the Dif- 
ence multiply by 7, and divide the Product by 
on the Rule eaſily thus; on the double Scale ſet 
to the Difference, againſt 7 is the Quotient, 
hich is 7 Tenths of the Difference. 

Thele added to the leſs Diameter, the Sum is 
zquated Diameter. 

Then ſet the Gange-point; whether of Wine 
Ale, to the Length, againſt the æquated Dia- 
eter is the Content in Gallons. 

Mr. Everard agreeth with Mr. Wingate upon 
Tenths near for ten Inches diflerence of Diame- 
1s, and accounts them to the Sphæroid; in 
E 3 other 


— 


/ 


(42) 
other differences of Diameters they differ my 
His Numbers for ten Inches difference are; 
the Sphzroid 7-01, for the Parabola 6.39, fort 
Conoid 5.62. 
In other Differences the Rule differs ſometl 
from his Table, to which I refer you. 
To find the Content of a Cask in all th 
Kinds; let the Length be 34.5, the Diamete 
the Bung 29.4, that at the Head 25.3, this 
duced out of that at the Bung, the Remainder 
Difference is 4.1. 
Set 10 to 4.1, againſt 7 is 2.87 for the dh 


roid; againſt 6.39 or 6.4 is 2.62 for the Parabii p 
againſt 5.62 is 23 for the Conoid. the 
*  'Theſe added ſeverally to 25.3, the Sum is 28 the 
for the Sphzroid, 27-92 for the Parabola, 27 7 


the Conoid, for æquated Diameter s. 
Example. Set the Ale-point to 34.5, agal 
28.17 is 76.25 Gallons for the firſt; againſt 253 
is 74.9 Gallons for the ſecond; againſt 27 
73.2 Gallons for the third; ſuch is the differen 
( pon . — of _ — by theſe Numbe 
By the Logs- to this genera had 
Log. 7-53148 for Wine, to this Ger. Log. 4 
7.44484 for Ale, add the Log. 34-3 1-449 
of the Length and the Log. of 28.17 3 1.4 
the æquated Diameter twice, 8 Todd 
the Sum is the Log. of the _ 
Content, as you ſee here for Wine. 
The Fractions are thus reduced to Pints; ( 
the double Scale ſet 10 to 8, againſt the Decin 
are the Pints anſwering | | 
The Sphæroid may be known by the rou 
ſwelling of the Staves from one Head to anoti4Wal 
If you lay a ſtrait Rule on the Hoops of a Cain; 
from the Head toward the Bung, and it toucheWarre! 
or very near, the Hoop next the Head, and tn! cc 


next the Bung, you may account it a Conoid ü Gal 


his . 
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Rule librate upon the middle Hoops, like the 
m of a Balance, and yet the Staves not much 
elling, account it a Parabola. 

Beſides the Shape of theſe Veſſels, J have ob- 
ved two things, not noted by any to my Know- 
ge, which may render the gauging them un- 
ain; one is, the joining Staves of unequal 
kickneſs, not taking care to ſmooth them with- 
| which may cauſe an Error of ſome Tenths in 
king the Bung Diameter · 

The other this; the Head Diameter may be 
ken too great, tho taken without, by reaſon of 
paring away, and ſmoothing the inward fide 
the Cask at each end, in order to the — 
the Heads; ſo that in reaſon it ſhould excee 
Diameter pointed out by the Staves, which is 
e true Diameter: Both theſe I have ſeen in 
aks that have been cut aſunder. 


"9 PROP. XVIL 
ad Gauging, and Inching of Tuns, 


Theſe are of ſeveral Figures, but moſt are 
ure or round. | | | 
The ſquare are either equal ſided or -unequal, 
dth right-angled, and may be conſidered as the 
me. 
be round are either cylindrical, viz. having 
de Diameters at top and bottom equal (if any 
Ich can be hoop'd) or conical, whoſe Diameters 
the top and bottom are unequal. | 
Alſo the Content may be required, either total, 
r only of ſome Liquor contained in them. 
The Content is ordinarily found firſt in Ale 


nothe alons, which are reduced to Beer Barrels, by di- 
a (2iWling the Number of Gallons by 36, or to Ale 
chetWrrels, by dividing the ſame by 32; alſo a Bar- 
d containeth 4 Firkins; ſo 9 Gallons of Beer, 


Callons of Ale make a Firkin ; the Dimen- 
lions, 


(44 ) 
ſions, viz. Lengths, Breadths, Depths and I 
meters, are taken in Inches. | 


ee 
Square Tuns. 


On the double Scale ſet 282 (cut on the 
Rules) to either Length or Breadth, againſt t 
other is the Content in Gallons at 1 Inch dex 
which being reduced to Firkins and Barrels, 1 
will bear, by a continual Addition, as we 2 
Pounds, Shillings, and Pence, ,a Table may! 
made to any Number of Inches deep. 

Or if you ſet 1 on the ſaid Scale to any De 
in Inches of this Content, againſt the other 
the total Content; or multiply them by the he 


Example. The Length is 84 In. B. F. G. l 
1. 0 


Inches, the Breadth 62 Inches, . 2 . 2 . Nabe 
ſet 282 to 62, againſt 84 in the 2 . 1 . © . 4. ee 
firſt Length is 18.47 Gallons, or 3. 1 . 2 .7.4MWh 
2 Firkins, 2 Gallons, and near an 4 . 2 . I. 1 Wir 
half of Ale, which you may add, 5. 2 . 3 - 4. rb 
as in the Margin. 6. 3. 1. 6. Ned 

7. 4.0. Or 


Let the Depth be 26 Inches, ſet 1 to e 
againſt 26 is 480.22, which is near a quarter. 

By the Logs. To this gen. Log. 7.54975 at 
Logs of the Length and Breadth, the Sum 15! 
Log. of the Content at 1 Inch deep; and i 
this you add the Log. of the Depth, the Sun 
dhe Log. of the whole Content; or if to the! 
gen. Log. you add the Logs. | 
of the Length, Breadth, and Gen. Lig. 7549 
Depth, the Sum is the Log. 84. 1-974 


of the whole Content, with- 62. 179080 
out notice taken of the Con- 18.47 the 
tent at 1 Inch deep. 286. Tin. 

480.2 2.001 we D 
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zecauſe it is likely there will be Tenths of an 
h wet, on the double Scale ſet 10 to the Con- 
tin Gallons at 1 Inch deep, againſt every tenth 
his own Share, or part of the ſaid Gallons. Let 
Tenths be 6, ſet 10 to 18447, againſt 6 is 11 


1 the ons, belonging to 6 Tenths. They put no 
nt Mis into the Table. 

h der | SECT. I 

1s, 1 | Cylindrical Tuns. : 
We ine the Diameter of a cylindrical Tun in 


nches, to find the Content in Ale-Gallons at 
1 Inch deep. | 


bs. the Diam. exceed not 40 Inches, ſet the Ale- 

ent to i in the middle, againſt the Diam. is the 
tent, I in the middle being one Gallon. 

G. iche Diameter be above 40 Inches, ſet the 


dPoint to 10 at the end, againſt the Diameter 
he Content, 1 in the middle being 10 Gallons, 
Which Contents, being for 1 Inch deep, may 
firſt reduced, and then added continually for 
able; or before it be reduced, multiplied by 
e Depth for a total Content. 
Or ſet the Ale-point to the Depth, againſt the 
Jameter is the total Content. uy 
Example. Let the Diameter be 58 Inches, ſet 
eAle-point to 10 at the end, againſt 58 is 9.37 
allons, the Content at 1 Inch deep: let the 
Jepth be 36 Inches, ſet the ſaid Point to 36, 
ainſt 58 is 337-3 Gallons; or multiply the Depth. 
d Content at 1 Inch deep by the Rule or Pen. 

| Gen. Log. 7.44484 


549M By the Logs. To the gen. Log. 1.76343 
a Ir Ale, add the Log. of the Dia- 58. * 26343 
2 eer twice, the Sum is the Log. 9.37 0.97170 
de Content at 1 Inch deep. 36. 1.5630 
ud if you uſe the Log. of 3373 = 
Ie Depth, as in the former Se- | 


von, you will have the whole Content. 
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4 10 r. at 
Conical Tunt. 


1. To find the whole Content; proceed xj 
the meaſure of a Solid that tapereth ſtrait, In 
13, only meaſure the Depth alſo in Inches, 2 
inſtead of the Point at 13.54, uſe the Ale-poin 
as alſo the*gen. Log. uſed in the Section me 
above, which belongeth to it. 

2. But in order to inching them; in ſmall on 
and Keelers they uſe only the Diameter in! 
middle, and account them as Cylinders; but int 
larger they take one in the middle of every t 
Inches (beginning at the bottom) as alſo in t 
middle of the remaining Inches, except they! 
few, for then they account · them to the laſt t 
and take the Diameter in the middle; theſe Te 
alſo they account as Cylinders. 

3. Having found the Content anſwering t! 
Diameter next the bottom, as is ſhewn Seal. 
put it into Firkins and Barrels, as it will bear, a 
by a continual Addition (as in Sci. 1.) make y 
the laid ten Inches. "OM 

Then add the Content anſwering the next Di 
meter ſo reduced, Inch by Inch to the laſt Sur 
and ſo proceed till you have finiſhed. 
4. Ina regular Tun; having the Diameter 
top and bottom, and the perpendicular Deptl 
you may find any intermediate Diameter thus 

Divide the difterence of Diameters by the dept! 
the Quotient multiply by any diſtance from tix 
greater Diameter, and ſubtract the Product frot 
the ſaid Diameter, the Remainder is the Di: 
ter at that diſtance ; or multiply the Quotient bf 
any diſtance from the leſs Diameter, and add ti 
Product to the ſaid Diameter, the Sum is 
Diameter at that diſtance. | * 


Ra. 75 
| If the Tun be not exactly round, meaſure 
o Diameters Where you obſerve the Inequality ; 
| them together, and take the half; let the faid 
o Diameters be the longeſt and ſhorteſt, which 
| croſs one another near at right Angles. 
5. Becauſe molt large Tuns are fixed, and that 
pping, for the better Deſcent of the Liquor, 
> ſquare ones for the moſt part corner-wiſe, 
| the Crowns or Bottoms of the round ones 
mmonly uneven and irregular, I adviſe you to 
up the ſaid Crowns or Bottoms, as alſo the 
owns of Coppers, by Meaſure, till they be 
holly covered. '. . : 
Which 'may be done by-a Veſſel of known 
antity, or you may gauge one or a Pail, or by 
rue Gallon, (for making which Directions are 
er given, which may alſo be otherwiſe ſer- 
abſe) or in large Tuns belt of all by both Veſ- 
or Pail and Gallon, uſing the Veſlel firſt, and 
en near covered, the Gallon. | | 
7. When the bottom is covered, aſſign the gau- 
ng-place (where the Water covers a whole Inch 
it may be; if not, make it up by Meaſure) an 
it by a Mark, and note the wet Inches; mark 
ſo the Ends of the Diameters at the Superticies 
f the Water, as alſo the Perpendicular, or near- 
t diilance of the top of the Statt from the Wa- 
r. where the diſtance is leaſt, and the length of 
e Staſt from the Water in the ſame place, of 
|| which having taken an exact Account, let out 
be Water, and from the aforeſaid Marks begin 
be Mcſaure of your ſeveral 10 or 12 Inches, and 
0 the Quantity before meaſured in, add your 
ontents Inch by Inch; the Content will be ex- 
ct enough if you take a Diameter in the middle 
{ every 12 Inches. | 

8. 1 heſe ſeveral 10 or 12 Inches being under- 
5 liood to be of the perpendicular Depth, to 2 * 


| < 48 9 9 
am Error, which in ſome Caſes may be conſid 
ble, on the double Scale ſet the perpendig 
Depth to the Length of the Staff, againſt 
Number of the {aid Depth is the Number an 
ing on the Staff, which is always greater 
9. The proportional Parts of any Content 
ing to any Diameter, found as before, ar 
be ſet down, every Part againſt his own Ten 
in a Column by themſelves, againſt the Conta 
of the whole Inches, to be uſed for the 
which for the moſt part happen to be over a 
above the whole Inches. | K 
10. Redute not the Decimals of a Gallon (Wt 
Addition of them being eaſy, and becauſe t 
make not their Table to Pints) except in the to 
portional Gallons. 

11. The Diameters, whether long or hc 
are meaſured by Sliding-Rules, numbred in Ind 1- 
as they are drawn out (or in Gallons, which x 
fave you ſome Trouble) and are made to ſet u Su 
ther (ſo as to be portable) to a great Length, 

What hath been ſaid of theſe Tuns, may 
underſtood of Coppers, Coolers, or any oth 
Veſlels uſed for Wort, either round or ſquare Nut: 

12. In an oval Tun; find a mean Proportii Sta 
between the longer and ſhorter Diameter, i 
the Diameter of a Circle equal to the Oval. Mitter 
13. As fora true Gallon ; to any Diameter dle 

Inches which you chuſe, find the Content in l 
ches (as Prop. 1 2 by which divide 231 or 282 ö 
Wine or Ale reſpectively, the Quotient found i 
the hundredth part of an Inch, is the Depth. E 

ample, the Diameter is 6 Inches. 
5 he ſuperficial Content anſwering is 28.27, | 
which dividing 231, the Quotient is 8-17, th 
Depth of the Wine Gallon, by which again di 
ding 282, the Quotient 9.97 is the Depth of ti 
Ale Gallon, | 


ſquare, divide the ſaid 
Square of the ſide in Inches; 


again — divide 282, the 
of the Ale Gallon. 


tent! 
PROP. XVIII. 
To gauge a Stand. 
be accounted a cloſe conical Tun, and 
—＋ a Solid that tapereth ftrait, Prop. 13. 
„(ss in the conical Tun) meaſure the h 
0n (BY in Inches, and inſtead of the Point 13.54, 


the Gauge-points, and the gen. Log belong- 
to them; as in this Example in Ale. | 
et the Depth be 33 Inches, a third part there- 

11 ; let the greater Diameter be 30 Inches, 
leſs 24 Inches, the difference is 6, the half 
rence 3, Which added to the leſs Diameter, 


Sum 27 is the Diameter in the middle | 
Set the Ale-point to 33, againit 27 is 67 


Set the ſaid Point to 11, * 3 is 27, or 
t a quarter of a Gallon ; ſo the Content of 
Stand is 67.27 Gallons. 

o little is the difference between the exact 
_ and that found by the Diameter in the 


PROP. XIX. 
exlarge or diminiſh a Circle, Square, or ot her 
regular Hase at a Kate given | 


> Proportion (reſpecting the Rule) is, as 
Term of the Rate to the Square of the Dia- 
ter or Side given, ſo the other Term to the 
re of the Diameter or Side required there- 
e the Root thereof is the Diameter or Side 
nanded. F Allo 


y 


whole Side is 60 Paces, how many Pace, | 
the Side of a Square be wherein 5000 Met 


Line of Numbers, againſt 5000 on the lin 
Numbers is about 134, and ſo many Paces! 


| Having the Dimen of the Parts if 4 J 


Logs. for want of the aforeſaid Cube-line, | 


and that required into three equal | arts, \ 
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Alſo if you would enlarge, the leſs Ten 

the Rate is firſt; if you would diminih, 

greater is fir a ä E 
Example 1. If 1000 Men lodge in a 5 


xte 
of t 
the 


ſo lodge? „ 

Here the ſecond Number being on the ft 
moveable Rule, it is moſt convenient to & 
on the Square-line to 1000 in the middle 


the Side be. | 

Example 2. I would diminiſh a Circle, x 
Diameter is 10 Foot, at the rate of 8 to; 
10 on the Square-line to 8 on the Line of N 


bers, againſt 5 on the Line of Numbers i 70 
Foot, the Diameter required. le by 
b RO P. XX. 1 


which make the Faſhion or Shape, together 
the Burthen thereof, to find the 2 
the ſaid Parts for a Ship of any other Burt 
greater or leſs, retaining the Faſhion or d 
of the given Ship. 


This Propoſition I find in Mr. Nerwoed | 
wrought with great Trouble. Since the [nt 
tion of the Logarithms by the Lord Na 
(whoſe Name will never be forgotten) it i 
formed with great Faſe, either by the Lint 
Numbers, with a Cube line, being a Line d 
triple Radius adjoined, or moſt exactly by 


this way by Compaſſes on the Line of Numce! 
Divide the Space between the Burthe: 2! 


Fo 0 N 
Er 


Ten xtent, ſet one Foot of the Compaſſes on 

11h, of the ſaid Dimenſions. "I 
the Burthen required be greater than the 

2 vil, turn. the other Foot forward to a greater” 

ce; ber: if leſs, turn it backward to a leſèe Num- 

Men which ſhall be the Dimeniions required, 

ple, in Feet and Tenths. 

e fil 

o {We Burthen given = Tun. Required 2 4 Tun. 

* þ of the Reel 50.5. > ah 

mm Vb Midſhip-beam 2.1. 29.6 


of che Hold 3 12.7 
+ foray. of the Stem 13.5 I 9, 
17 backsv. of the Stern 4. © 5.6 


from the Log. of the greater, the Ditterence* 
ge by 3; the Quotient, or third Part, add to- 
zbtract from the Logs. of the ſeveral Dimen- 

of the given Ship, according as the Zurthen” 


2 Mired is, greater or leſs than. the given; the- 
cr gor Remainders ſhall he the Logs. of the Di- 
fin ſions for the Burthen required. 

his, holding in the Dimenſions of Maſts, 


ds, Cables, Anchors, Cc. muſt needs be of 
t Uſe, being ſo eaſily wrought, eſpecially to- 
Shipwright, it freeing him from groſs Error ; 

by it he may be inſtructed to provide and or- 
his Materials to the beſt Advantage. | 


the Logs. Subtract the Log · of the leſs Bun 


\ 


= 


„ F 
| The ART of 


Eaſily performed, c. 


TART IT 
i 


The Uſe of the double Scale of Numbers in | 
ſuperficial Meaſures and Accounts. 


Directions. 


1. IN the Rule of Three direct. If the fey 
Number be greater than the firſt, the ſou 
ſhall be greater than the third; and on the a 
trar y. | i | 
Bur in the inverſe Rule, if the ſecond be gr 
er than the firſt, the fourth ſhall be leſs than 
third; and on the contrary, 

2. If ſetting the firſt to the ſecond, the th 
reacheth beyond the Line, either remove thek 
to the ſecond in the other Length of the ſeca 
Line, or take the third Number in the ol 
Length of the firſt Line. 

3. The ſecond and third Numbers are ne 
taken both on the tame Line. 

4. Obſerve well what Number goeth with 
Queſtion, for in the direct Rule, that of the oth 
two which agreeth with it in Name or Reſre 
is the firſt, which you may ſet to either of 
other. 
As if the Queſtion be: If 32 Bricks pave 
are Yard, how many Bricks will pave 
ards? Here 12 is the third Number, and 1 
firſt (both being of a Name) which ſet to 1: 
32, againſt the other is 384 Bricks; but * | 


LAY EE 

of par Oh firſt Numbers are given, as you 
il find after. | 

5: by not hard to know the Value of the 
urth Number, for every Number on the Line 
realing or decreafing in a tenfold Proportion, 
e nature. of the Queition or the Thing meaſu- 
d will diſcover it; 8 in the Example above, the 
urth Number may be 384, or 38.4, or 3 84, but 
is evident that it cannot be either of the two 
ter, much leſs 3840: ſo is it in any other. 

— 20 PR OP. 1. 
Mulniplication, 1 being the firſt Number. 
HSect. 1. The Square. +; 
Multiply the Side by itſelf ; let the Side be 14 / 

ot, ſet x to 14 (belt in the firſt Length) againſt 
on the firſt is 196 Foot. This is allo found 

the Square-line. | 
dect. 2. The long Square. 

Qu. I. Maltiply-the longer Side by the ſhort- 

A Wall is 30 Foot long, and 16 Foot high; . 

to 16, againſt 30 + is 488 Foot. 

Qu. 2. A Length is 42 Foot, the Breadth o 4+ 
et; ler 1 to 42, againſt the Decimal +75 is 31 + - 

Dot. e 10 2 ; | 

0. 3. How. many Men are in a Body, where 

7 land 18 in Front, and 8 deep? Set 1 to 8, 


a 


= plalt 18 is 144. 
Reſpel | Sect. 3. The Triangle. 
- of il Multiply the Baſe and Perpendicular, the one 


hole by half the other, which you will In the - 
ave ke. end of an Houſe, the over way is 18 Foot, 

"ave Ne diſtance from the Pike to the over-way (be- 

d es the Perpendicular) 16 ; ſet 1 to 8, againſt 18 

0 1 WW before) is 144 Foot; or ſet 2 to either Per- | 
ndicular or Baſe, againſt the other is the Con- 4 


ut. F 3 | Sect. 


e 
| Set. 4. "The Trapezium. 
It is an irregular four-ſided Figure. An i 
gular Plot (as of Land) before the Content d 
found, is divided into theſe 'Trapezia ' 
e 3s. Lir> 4g 
To find the Content, draw. 4 Line from 
Corner to his oppoſite. one thro' the Trapeziun 
fo as (if it may be) the two Perpendiculars fall 
from the other two Angles upon this diagay 
Line (as they call it) may fall within the Tra 
zium, yet if one falls without, the Rule hol 
but then the ſaid diagonal Line muſt be produa 
R MI 05 
So have you two Triangles having one con 
mon Baſle ; multiply this Baſe by half the Sum 
the Ferpendiculars, the Product- is the Conte 
of the Trapezium; or ſet 2 to the Baſe; again 
the Sum of the Perpendiculars is the Content, 


There is a Trapezium much uſed by the be t 
Surveyors of Land, who, when they meals er 
againſt a crooked Limit (be it Hedge, Ditch, ' tl 
River) carry their. Chain ſtrait from Mark en h 
Mark, and taking Perpendiculars from the Chi Re 
to the Bents, Nooks, or Windings of the Limi rhe 
deſcribe 'Trapezia's in their Plot, have each ti ude 
parallel Sides, and two right Angles. 5. E 
The Content is found by multiplying half tonne” 
Sum of the parallel Sides (being the Perpenda . Di 
lars) by the neareſt diſtance between them, ben nr 
the intercepted part of the ſaid Chain-line ; 
Product is the Content. . A 
So is meafured any Trapezium which hath Her 
. parallel Sides, tho' the Angles be not right, K 4 7 
then one Side mult be continued, if need be, k 4 
this Line of neareſt diſtance mult be perpendi 1 2 


r to the parallel Sides. ; *. 
. Thus may the Rhombus and Rhomboid 0 inſt 
meaſured, and infinite others, neither £quiaten 
nor æquangular. i Sea 


* * : 
. * 2 Lad 


(55) 3 
Sect. 5- Any regular Figure. 
hoſe Sides being equal, the Kngles are alſo 
- multiply half the Sum of the Sides by the 
rpendicular'let fall from the Center to one of 


anple. A Table hath 6 Sides, each Side 2 
it, the Perpendicular 1-73 Foot; ſet 1 to 1.73, 
An iaſt 6 is 10.4 Foot. : | 
dect. 6. The Circle, and his Parts. 
1. The ſuperficial Content hereof is beſt found 
* 15. Part 3. It is alſo found by multiply- 
; balf the Circumference by the Semi- diameter. 
2. For the Semi- circle, multiply half the Arch- 
e by the Semi- diameter. 3 
3. The Sector, which is any Part contained be- 
e een: two Semi-diameters and the Arch-line, is 
gau meaſured the ſame way. 8 
4 If a ſtrait Line be drawn thro a Circle, not 
0 the Center, it divides the Circle into two 
gments; the Meaſure of the leſs is thus: Mea- 
re the Sector, whereof the Segment is a part, 
en ſubtract the Content of the triangular part, 
e Remainder is the Content of the Segment ; 
uin the greater Segment the Content of the 
luded Triangle mult be added. | 
5. Having the Chord (viz. the ſtrait Line 
e- mentioned) of a Segment, and the part of 
ue Diameter intercepted between the Chord and 
e Arch, to find the whole Diameter. 
As the intercepted part of the Diameter to. 


ner part of the Diameter; add them, and you 
ve the whole. 

6. The Diameter and Circumſerence are as 7 
d 22; ſet 7 to 22, againſt any Diameter is his 
Ircumference ; ſet 22 to 7, againſt any Circum- 
id {Fence is his Diameter; or having let 7 to 22, 
meant the Circumference on the fecond is the 
meter on the firlt, | f Sect. 


— 


alf the Chord, ſo the ſaid half Chord to the 


g 


Content, then ſet the Square - line to his Squay 


Square 


| many Yards will 500 Bricks pave? Set 32 to 3 


. Tee colt ? Set 25 to 21, being, neareſt, azai 
1 is 0.84 J. whereof the 8 is 16 Shillings, and i 


FA When the Length is meaſured in Feet, tt 
Breadth in Inches, and ds the Content requirt 


e 
f dect. 7. To reduce the oreſaid Fi * 1 
| 7.20 | did Eurer 2 


Some of them, as the Triangle, long Squy 12 
&c. are reduced, as is ſhevm in the Meaſure WW* 

Timber of ſuch Baſes ; the other, as alſo any 
regular Figure, thus: Firſt find the ſuperhq 


as is before taught, againſt the ſuperficial Ct 
tent on the Line of Numbers is the fide of t 


PROP. H. 
Diviſion, uberein the Diviſor is the forſt Nun 
Qu. 1. If 32 Bricks pave one. ſquare: Yard; b. 


or to 1, againſt the other is 15.6 Yards. - 
Qu. 2. If 25 Trees coſt 21 J. what doth 


4 is 9 d, as you will after ſee. 

. z. The Content of a Rectangle or lt 
Square divided by one fide (whether 1 
longer or ſhorter) the Quotient is the othe 
Supnoſe 144 Men placed 24 in Front, how ma 
deep do they ſtand? Set 24 to 144, againlt 1 


6, | 
PROP. II. 

The Rule of Three direct. 
Seck. x. 


in Feet, 12 is the firſt Number, marked as 120 


the Square-line, chiefly for the Meaſure of Flar 
or Board, and Glaſs, 

Qu. 1. A Plank is 36 + Foot long, 18 Inch 
broad; ſet 12 to either Length or Breadth, he! 
to 18, being neareſt, cial 


62 is Foot. 
30 718.547 05 


e 
9 2. A Board is 14 Foot long, 26 Inches 
; ſet 12 to 14, againſt 26 is 30 Foot. 


ure des broad; ſet 12 to 7:6, apainlt 2 3. is 1.43 
any , which +42 is almoſt an | 

0 a Sect. 2. Sawyers Meaſure. | 

| Coll They account 129, to the Hundred. If you 


ould know the Content of a Stock of Plank or 
ard in ſuch Meaſure ; having found the Con- 
nt of one Plank or Board by the Section afore- 
ing, ſet 120 (repreſented by 12) to the faid 
ontent, or to the Number of Karfes or Cuts 
hich are always leſs by one than the Number 
hole Boards in the Stock) againſt the other 
e the Sawyers Hundreds, which will fall in the 
ond Length, except there be not 100 Foot in 
«Fe Stock. The Tenths are each of them 12 


00k, 

Example. Admit there were 22 Boards in the 
ock mentioned. Qs. 2. of the foregoing Section, 
Content of one Board is 30 + ; {et 12 to 21, 
ie Number of Karfes, againſt 30 J is 5-31 near. 
Which is 5 hundred and 37 Foot ; for every. 
enth being as is (aid 12 Foot, if you ſet 10 to 
2, againſt 31 is 37 and more. 


dect. 3. Glaſe 

It is moſt convenient in Glaſs to meaſure the 

et, (Wength.as:well as Breadth in Inches; yet the Con- 
at being required in Feet, 144 (repreſented by 

; 12 8844) is your firſt Number, 4 — if 

mole. Foot, or above, in the ſecond Length, 

$ next before- | 


Intl Example. A Pane of Glaſ is 33 + Inches long, 
bei broad, ſet 144 to 8 +, againſt 31 4 is 1.86 Foot, 
oot-B Let there be 7 ſuch Panes, fet 1 to 1.86, a. 
2% Woukt 7 is 13 Foot. © Sec 


- p * 
ry 


Here 272 * (being the Square of 16 3) is the 


Foot to the Pole) make an Acre, therefore 16 


19. ſet 160 to 19, again 
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Sect. 4. By the Tard. 

In the following Queltions both -Length and 
Breadth are to be meaſured in Foot-Meaſure. I N 
the Content be required in Yards, 9 is the fir Hon 
Number, there being 9 ſquare Feet in a ſquae Wh: 
Yard. So they meaſure Painting, Paving, A- E 
ſtering, Wain cot, Cc. 5 5 A ric! 

Example. A Length is 24 Foot, the Bread Which 
10+; ſet 9 to 10 2, againſt 22 is 28 Yards, 

Sek. 5. By the Square of 10 Foot, as in if 
F 5 Tiling, my &c. Rod 

Here 100 is the firſt Number. A Roof is Ml © 
Foot long, and the Sparr 2o + Foot; et 100 to 
41, againſt 20 + is 8.4 Squares. | 

Se, 6. By the ſquare Rod, at 16 % Hot to * 

" the Rod, as in Brick-walls: ax 


firſt Number; alſo 272 being cut on theſe Rule, 
may ſerve without conſiderable Error, A Wal 
is 110 Foot Jong, 9 + Foot high; ſet 272 to 11% r i} 
againſt 9 + is 3.83 Rod in the ſecond Length. H its 
ou would have a Mark at 324, the Square of 18, ain 
et 18 to Io, againſt 18 on the ſecond mark thei 
Point. Sect. 7. By the Acre, 
In Land-Meaſure 160 ſquare Perches, Poles, o 
Rod (commonly at 16 + Foot, in ſome places 18 Th 


(repreſented by 16) is the firſt Number; the 
Parts are 40 Pole to the Rood or Quarter, 80 to's 3 1 
2 Roods, 120 to three; the Lengths and Breadtt 
are meaſured in Poles. . of 

Examp. 1. A Length is z5 Perches, the Breadtb i in tk 

35 is 4.15 Acres. 

Example 2. A triangular Piece of Land hati 
the Baſe 24 Poles, the Perpendicular 16 + ; fe. 
160 to 16 +, againſt 12 (half the Baſe) is 1.248M** 
Acre near; or ſet 320 to the Baſe 24, againſt tbe aint 
Perpendicular 16+ is 1.24, as before, PRO! 
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PROP. IV. : 
and | The inverſe Rule. 
„nere the Number that goeth with the Que- 
firt uon is the firſt Number, which you may ſet to 
uare either of the other. 


Example. It ſeems 272 4 Foot make a Rod of 
rick-wall only at 1 + Biick Thickneſs, if it be 
hicker, fewer Feet anſwer a Rod, if thinner, 
hen more, at an inverſe Proportion. l 

If it be demanded how many Feet anſwer a 
Rod (for Example) at two Brick Thickneſs, 

det 2 (which goeth with the Queſtion) to 1 +, 
gainſt 272 4 is about. 204. vi. 204.18 Foot; and 
0 for any other Thickneſs, which may be mark- 
d for firſt Numbers thus: ſet 1+ to any Thick- 
jeſs, againſt 272 4 on the ſecond mark the Points, 


* PROP. V. 
ules Fraftions. 7 ns 
Wall By Fractions I mean Decimals; a general Rule 


dr them is: Set 1o or 100 to the Number of 
arts (that make the whole) in the Queition, 
ainſt every Decimal is its own Share or Por- 
on of the ſaid Parts. 


Set. 1. Of a Pound Sterling. 


s, of | 

tube firſt Figure after the Prick in any Deci- 
160 al of a Pound, is ſo many two Shillings, double 
the WF therefore, and you have the Shillings anſwer- 
o toe; 5 in the next place is one Shilling; theſe 
dt eig accounted, ſet roo to 24, againſt the re- 


aning Decimal are the Pence; if there be not 
in the ſecond place, having ſet as above, againſt 
be other is the Pence, the Farthings being very 


"ath wy eltimated on the Rule. x : 

ſet 22 Let 688 be the Decimal, the 6 is 
127, and 5 in the next 8 is 1 9. ſet 100 to 24, 
the 


Or 


ainſt 38, the remaining Decimal, is 9 4. in all 
34.9 IX 


i 


- bote, That the Decimal is ſuppoſed of thre 


to zo, againſt 28 is 8.4, viz. 85. and 4 tenths; f 


Examples are needleſs. 


.58 near enough, or .583. 


Scale to any other Subject. 


| (6) 

Or without the Rule thus: Having taken oy 
the Shillings, as above, if the remaining Decim 
exceed not 3o, account them Farthings, abatiy 
one; if it exceed 30, take 25 out of it, which 
6.4. and the Remainder account Farthings, a 
ting one. | 


: 


at leaſt ; if it be but of two, ſuppoſe a 0 
pher for the third; and if there be more, yd 
2 negle& them, with the Caution in the | 
Caſe before given. | 

So taking .25 out of .38 (in the Example: 
bove) the remaining 13 account 12 Farthings, 
3 d. ſo the whole is 9 d. | 

Sect. 2. Of a Rod. 1 
At 30 f. the Rod, what are 28 Cents? Set 1 


Io to 12, againſt 4 is 4 4. +; in all 8s. 4 d.; FP" 

et z. Of an foe, = 
How many Perches are 15 Cents of an Ac her 
Set 100 to 160, againſt 15 are 24 Perches. Mc 


Sect. 4. Vulgar Factions into known Parts, unt 
Set the Denominator, being the lower, to h 
Numerator, againſt thè Number of known Pa 
in the whole is the Number of Parts required; 
fet the Denominator to the Number of Part 
_— any Numerator is his Portion of the f 
arts | | 
How many Farthings are I of a Shilling? Set en 
to 48, againit 5 is 34, or 8 d. 2 Farthing. 
Sed. 5. Vulgar Frattions into Decimals. 
Set the Denommator to his Numerator, again 
100 is the Decimal required. What Decimal of 
Foot is or 7 Inches? Set 12 to 7, againſt 100 rite 


The aforegoing Examples being well unde 
ſtood, it will not be difficult to apply the 6 


Fractical Meaſuring 


Eaſily performed, Qc. 
— 


PAR 2 3 


— 


en 
The diagonal Scale. (Fig. III.) 


conſiſteth of 21 equidiſtant parallel Lines 
thorough the length of the Scale, and of tranſ- 
rſe Parallels at a quarter of an Inch diſtance one 
m the other, with 5 Diagonals thorough the 
permoſt Integer. In the e Parallel of 10 there 
2 Cypher at every Tranſverſe. This Row of 
hers divides the whole Scale into two Scales, 
jing one diagonal Integer over both. 
lt is fitted chiefly to Gunter's Chain, which is 
unted the belt for ſurveying of Land, and is 
16 Perches in the Inch. 
If the place of Tens in the Links be o, 2, 6; 
3 (the laſt four whereof are ſet 1 their 
hective Diagonals) uſe the firlt or Left-hand 
but if the place of Tens be 1, 3,5, 7, or 9, 
the ſecond or Right-hand Sea ; for that 
zonal which. is 20 (for Example) in the firſt, 
join the ſecond ; that which is 40 in the firlt, 
jo in the ſecond, Cc. 
gan <<ample 1. Let 10 Chains and 46 Links be 
Lol red from the Scale, ſet one Foot of the 
100 er on the long Parallel or Link-line, re- 
enting 6 in the tot th Chain-line or 'T l 
L firſt Scale, and extend the other to the Dia- 


ub 40 in the Haid Link- line of 6. 
| G 2, But 


by cs. K+ s-; 9 9 * fy, 4 N — as y . * 
* * * . wy _ 
1 ao . 0 
— hy > 
. * 
S * 


than the old way of Rings alone) you will {ﬆ 


the two double Rings and the large Braſs Cn 


| 


2. But to take off 10 Chains and 56 Links 
one Foot on the Link-line of 6 in the ſaid ten 
Lhain-line, and ſecond Scale, and extend the al 
to the ſame Diagonal in the faid Link-line of 
ſo have you the Lines required. 
3. So having a Line on your Plot, ta kn 
how many. Chains and Links it is, take it y 
our Compaſſes, and carry · it parallel to the Li 
ines, one Foot in one of the Chain-linez, : 
the other thorough the diagonal Integer, til 
falls on one of the Diagonals, and according 
it falls in the firſt or ſecond Scale, ſo accountt 
Tens of your Links. | FIN 
The Scale may be made to 20 in the Inch 
it is commonly to 12, and ſet on the other {id 
which muſt needs exceed any plain Scale of f 
Dimenſion for Exa&tneſs. | 
. Set. 2. Gunter Chain. 
It is 4 Perches long, at 16+ Foot to the Pen 
theſe make 792 Inches; it hath 100 Links, 
each Link is 7.92 Inches. 
Thoſe Chains Mr. Warner ſells are diſtingu 
ed with pieces of Braſs at every tenth Link, wh 
pieces contain ſo many Corners. or Points as th duct 
ſignify Tens of Links from either end of t 
Chain; as thus: that Braſs at 10 Links has 0 
Tippet or Point, that at 20 has two, that at 
3, that at 40, 4; and the ſame again from t 
other end; but at 50, the middle, is a large rc 
piece of Braſs; and at 25, from each end. t 
Curtain-rings together. By the help of theſe l 
ſtinctions (which are plainer, and far more vill 


dily find the Number of Links. 
Altho' the Chain be divided into 4 Perche: 


in the middle, ſo that it may be applied to! 
FOR | Neal 
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id dure of any Length by the Pole, yet in — 


he ail ing Lengths in ſurveying we take notice only 
ne Chains and Links, not concerning ourſelves- 


h Perches till we caſt up the Conterit. 


a ro multiply a Length and Breadth meaſured: 


h this Chain, reduce them into Links, which 


je Iii o more Trouble than to ſet the Links at the 


unt ii Links. 


ns of Acres. | 


wins and 82-Links by 3 Chains 
| 21 Links, the Product is 
6822, whereof the: 1 is one- 


* 
al $8 Chains and 70 Links, the 
t uct is 11.675 40, whereof the 
of WF 5 eleven Acres. The Deci- 


us are reduced to Roods and 
rches as followeth. | 


Chain into Poles. 


Alſo 13 Chains and 42 Links | 


ht-hand of the Chains; or if there be no 
ks, to put two Cyphers there; ſo 4 Chains. 
32 Links are 432 Links, and 7 Chains are 


wing multiplied a Length by a Breadth, the 
th Figure of the Product to the Left-hand (if 
re be ſo many) is Acres compleat, the ſeventh. 


xample-1- If you multiply 5s Ex. 1. 582 


- 321 
— 


582 


1104 
1.746 


Ex, 2. 


186822 


13.42 
870 


93940 


2228. 


11.7540. 


— 


t..3. To reduce the decimal Links of Gunter's. 


An Acre is. 160 ſquare Perches, as hath been 
equal to 100, ooo ſquare Links of this Chain, 
ch being divided by 160, the Quotient 625 is 
. i Links of one Perch or Pole; this, as 
the Decimal of an Acre, ought to be . 
| thus ,00625, as alſo 8 other, viz, with 5 pla- 


ons; - 


* 
g S » 
” = 


——— 


r 
c˙!.bes, except it be even Tens, for a Cypher or 
pbers at the Left-hand are of no value, as h 
/ been ſaid. | 
I ! be Parts of an Acre are firſt 4 Roods, wh 
ſore 4 is your firſt Multiplier, and there being 
Pole in a Rood, 40 is your ſecond. 
Or if you multiply your Decimal by 160, 
Figures remaining to the Left-hand, after t 
Decimal be cut off, are Perches immediately, 
But where the Content is not exacted to hal 
Pole, we uſually take this ſhorter Courſe, vi 
— t prefixing Cyphers. | 
L It is evident, that if the places of the Deci 
be but three, there cannot be two Poles; ift 
be four, multiply the firſt Figure by 6; if f 
chip) the two firſt places by 6, in both {ett 
Product one place back toward the Right-hat 
ehen add together the firſt, or two firſt pl; 
(reſpectively) of the Decimal and Product fol 
adding alſo a Unit for every 6 that ſhall be in 
Figures of the next place, the Sum is the Nu 
ber of Poles in the Decimal. | 
See here two Examples, Ex. 1. Links 8 


one of 4 places, the other _.- 
of five; alſo you ſee how . © Poles 13 D 
the Products are placed and added. | 
In theduit there is once "Ig 
6, in the ſecond twice 6, in Ex.2. Links 21 1 
the Figures of the next” 126 
place, for which 1 in the Poles 35 


firſt, and 2 in the ſecond, 
are added to the other ; the two places to t 
Right-hand are neglected, as never amounting 
the ſixth part of a Pole. | 
The reaſon of this Operation, Mr. Min 

(in whoſe Arithmetick.I firſt met with it, u 
alſo by Mr. Atwel, as you may fee in his Bc 
ne 
RE . ” 


c 


it not ver obvious, leaves to the Search - 
the ious. Take it here: 
1. If 100 (which are To many thouſand ſquare 
iks being an Acre) require Co to be added to 
to make it 160 Poles, being alſo an Acre, what 

| any other Number of thoufands of ſquare 


ely, 
0 hal 
1 * "To multiply a Number and divide the 
oh. . 10, 4 — the by tient which 
Nec 1 y multiplying the ; umber by 60, 


| dividing the Product by 100. 

;. Setting the Product a place back to the 
bi dand , both divides by 10, and ſeats it for- 
dition, | 


dect. 4. A ready and ral way by the Rule, 


On the double Scale ſet 100 to 16, againſt the 
nks are the Poles anſwering ; neglect the two - 
Figures, as is x 
F the Decimal be 60,009. or more, take 5 out: 
the firſt Figure, accounting for it 2 Roods, 
| find the Poles anſwering the Remainder; let 
Decimal be .82511, deducting 5, the Remain- 
ris .32511 ; ſet 100 to 16, the Da 325 is 52, 
1 Rood and 12 Pole; ſo is 3. 
od 12 Pole. 


Having the three fides of a right Line 
Niang 8 find the ; ſuperficial Content. 


to Ad the three ſides together, from half the 
n ſubtract each fide ſeverally, ſo you have three 
mains; multiply theſe three Remains and the 
Sum continually, that is, the firſt Remain by 
e ſecond, that Product by the third, and this 
duct by the half Sum, the ſquare Root of this 
Product is the * Content. 4 by 
0 


» $546. 3 
e bY 


reel ad moſt Books of that Subje®t printed ſince) 4 


* to be added to it to turn it into 


. N 
Moſt eafily and ſpeedily by the Logs. thus: 4 
| the Logs. of the three Remains and the half $y 
a together, half the Sum is the Log. of the ſupert 
oe 
xample. Let the Sides be 1050, 854, 0 
half Sum: i 1339, the three Re- 9 
mains 289, 485, 565, the Con- 8329 3-126 
tent is 3 Acres, 1 Rood, and x 289 24460 
Perch near: This is the moſt 485 2:68; 
certain way of meafuring Land, _565 _ 2.7524 
where the Triangles can be 2. 11.025, 
meaſured in the-Field ; which 3.25640 5.512 
+ otherwiſeare firſt plotted, and 150 4. 1. 5. 
then caſt up by the Baſe and 41 3.1.01 
Perpendicular, as hath been ſhewn, 


L 


Spa 
6 te 
ts, * 


e da 
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Jin EcrIONS, 


ALLING: 


126 
440 
685 


77 


025. 

512 

F P A R T VI. 

Ii ; 5 0s 
„„ 


Le of a Di - x Hole, in lain down An- 
105 with the Hel of of the Natural Sines, or for 
waut of them, the 3 or Log-Sines, ap- 

8 to the putting t a on 25 
in. 


that of 100 Parts in the Inch. If you ſuppoſe 
Spaces between the long Parallels divided each 
0 ten Parts, they are Milleſms, or thonſand 
ts, which are the leaſt that can be taken off 
e Scale; they are commonly made a Foot long, 
d have on them ten Inches, beſides the diagonal 
e diſtinguiſhed. 

Allo —— the Radius or Sine of 90⁰ oo to 
10.0000, ſo the firſt Figure of all the Sines 
ve that of 5.44, will be an Integer, that, and 
under. it to the Sine of 09.3 eimals of the 
Rate; that, and all the reſt, except the Sines 
he three firſt Minutes, of the ſecond, and thoſe 
the aid three of the third. 


th 
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THE moſt convenient Scale for this Purpoſe i is 


The | 


4 


9 7 


_ 


(68) © 
The general Rule is, | 


As the Semi-radius, the Sine of 309.00", 50% 
To the Semi-diameter ; . 
So the natural Sine of the half Arch 
To the Chord of the whole. 
M.ultiply the Sine of the half Arch and the$ 
* midiameter, and prick off the Decimal in t 
Product; then for the Diviſion by F. ; doublet 
fan Product, and prick off one Figure more 
the Decimal ; this is the Chord. 
> For the Chord of 340. 0 to a Sen 
diameter of 12 Inches; the Sine of 20,00. 1 
3.4202 multiplied by 12, the Product is 41.042 
this doubled, and one place more prick'd off, 
8.20848, or 8 Inches, and 208 Parts, which 
be taken oft the Scale for the Chord aforeſa 
the two laſt Figures may be neglected. 
If your Semidiameter be not limited, it is do 
with far leſs Trouble; for if you take 5 for yo 
© Semidiameter, the Sine of the half Arch ist 
Chord; if that be too little, multiply 5 by at 
Number, and by the ſame multiply the Sine 
the half Arch, the Product is the Chord. Exc 
For the Chord of the ſaid 30. oo“. to a Semid 
meter of 30 Inches, that is {ix times five, mul 
ply the faid Sine of 209.00". 3.4202 by 6, the? 
duct 20.5212 is the Chord; the laſt Figure n 
be neglected. „ 
Moe, That altho' ybu take only three plac 
of Decimals from the Scale, yet in Multiplicati 
for a larger Semidiameter it is beſt to take four. 
If the Mihutes of the Arch, whoſe Chord t 
ſeek, be odd, add half of the Difference of t 


S 


Sines of the two Minutes, between which t 
half Arch falls, to the Sine of the leſs Minu 
the half Diflerence you may find by view, it 
out writing, 


F = 


” CF, 
f you have not the natural Sines, you max 
I by ſeeking the Log. Sines in t Table 


nber is the natural Sine, with this Direction: 
the Index of your Log. Sine be 9, the firſt Fi- 
e is an Integer; if 8, then the Number is a 
cimal-of the firſt rate; if 7, then of the ſe- 

he hd, Cc. which is eaſily remembred. | 


* CHAP. IL 
ore efions in the Uſe of the r of 


Sues, Tangents, and natural Numbers, in or- 
Er to the putting on the Wur- lines, and ſetting 
V the Stile in the moſt uſeful Plains. 


of WI The Log. of the Radius, viz. the Sine of 90. 
Lang. of 45%. is 10.00000; therefore to add 
of; Radius to a Log. Sine or Tang. (for only ſuch 
here meant, tho called barely Sines or Tan- 
es) is to make the Index of it ten more than it 
3e deduct or abate the Radius, is to make the 


lex ten leſs than it is. 
„ In che Canons or Rules following; if the 
be the Radius, add the Logs. of the ſecond 


nd the Sum (: Radius deducted) or near- 
114 to. it, found in the Tables, gives the Si 
nu ngent, or Number ſought. Sine, 


2. If the ſecond or third be the Radius, add 
m together, out of the Sum deduct the firſt, 
e Remain, or neareſt to it, gives the fourth ; 
ther add the Ar. Compl. of the firſt to that 
the other two, which is not the Radius ; the 
m of both gives the fourth. 

Note, That the Tang. Compl. or Cotang. is 
e Ar. Compl. of the Tangent, omitting the Ra- 


agent in the other Column, or in the other 
x, according as the Tables are ordered. * 


1 


Logs. of natural Numbers; the correſpondent 


ws, and is always in the ſame Rank with the 


e 
3. If none of the three be the Radius, add 
Ar. Compl. of the firſt to the other two; t 
Sum of all three gives the fourth. 
4. If there be many Proportions to be wrou 
and the firſt and ſecond, or the firſt and th 
(which in this Caſe account, the ſecond) hold 
ways the fame ; if the firſt be the Radius, vr 
the ſecond in a piece of Paper at the top n- 
# the edge, the Figures equal to thoſe of the 
ble you uſe, and holding it under the third Ny 
bers in the Table, add them in a Column in an 
_ ther Paper. OR | 

F. If the ſecond or third be the Radius, wr 

the Ar. Compl. of the firſt, and uſe it in eve 

reſpe& as before. 

6. If none of the three be the Radius, wri 
the Difference of the firſt and ſecond ſo, a 
- holding it to the other, add, if the firſt were tl 
= _ lefs, but deduct if the ſecond were the leſs: 
tif you had rather add, write the Ar. Comyl 
the Difference, and add it. | 

7. If the ſecond and third hold the ſame, v 
the Sum of them at the bottom of a piece of [ 
per near the edge, and holding it over the fi 
Numbers in the Table, deduct the faid ti 
Numbers. We: 49" ; 

There are alſo Proportions where the Nu 
bers are figurate, whereof. here followeth an 
ample in finding the Hour and Azimuth. 

But whereas in theſe there are ſometimes Sid 
or Angles above 90®, ſo that the Complement t 
185 muſt be uſed in their ſtead, I adviſe you ({ 
ſaving that Trouble) to write the Degrees abo 
90 on the top. of the Table, in the Left-h: 
Column or Page, near the printed Degrees; 
near gr. o write 90, near gr. 1 write 91, near 
10 write 100, and fo the reſt in order, as far 
vou think you may have occaſion, always obſe 
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en as alſo of 910 20. 


and Azimuth. 


the Triangle Z PS 
repreſenting the Ze- 
h or Point over head, 
Pol, and Sun; the 
Z Þ is the Compl. 
the Latitude, Z S the 
mpl. of the Alt. SPS 
diſtance of the Sun 


Azimuth. 

let the ſides be as in the Ex- 

ple, and the Hour enquired; 

Ihe ſides ; - from half the Sum 
e the {ide oppoſite to the en- 

ec RAGS, note the diffe- 


the ſides 2 hending the 
quired Angle, ad 
t half Sum, and of the difle- 


tal the ie — 


CHAP. III. 


ving "op Latitude of the Place, the Dec lina- 
n and Altitude of the Sun, to and the Hour 


To the Ar. — of the Sines 


the Sines of 


y that you uſe the Minutes under the faid 
ten Degrees, but the Sines themſelves take 
rn, 
r the Complements 'of theſe; fo if you would 
the Sine of 91 20'in Gellibrand's Tables, ſeek 
20 under gr. 1, but take the Sine againſt it 
the Right-hand Page, vx, 9.999 * the Sine 


m the Pole, which in the Summer half Year 
the Compl. of the Declination, <0 in the Win- 
t half Year is his Declination with 


90 Degrees 
ed; alſo the Angle at P is the Hour, that at Z 


Oo * 


101.20 


75-15 
— 


S. 214.15 
H. & 107.07 


5 5.1 
Diff. 31.52 
half the Sum is the Co-ſine or Sine Compi 

. The . 


* 


0-2 


e 


be half Sum of the Sines, v2z. er 
9.96268,you will find to be the Sine cou - 
of 66® 35', whole Compl. 230 25 9 
doubled is 46 3o' ; this turned in- 9.21 - - - 
to Time, is 3 Hours and 7 Minutes 199 . 
from Noon; that is, 7 Minutes be- 9.90% Nor 
fore 9 or aſter 3. | | ble 
ote, That 15 Degrees make an Hour, Minu 
15 Minutes of a Degree 1 Minute of Time. 2s | 
For the Azimuth in this Exam- e tl 
ple; the half Sum is the ſame, but H. 10% e 
another ſide being deducted, there 10 o 
is another difference. 8 12 
| to ar 
Sao vr dag as, ws 108 18 
0299,. is the Sine of 20? 37". 0188 Ta 
whale Compl. 660 23" doubled is 9 on 
1322 46, which is the Azimuth 89 
from the North Part of the Meri- 19.20% t 
dian, out of which takin 9o, the _ - 9.602088» 
Remain is 422 46, and fo many its, « 
N the Sun was paſt the all- int, or u id 
of the Welt, at the time of that Obſeryation. pil 
- 0 . t ma: 
N Deg! 
bo ſet 
demi 
. Ap! 
7 | erfici 
N l; ha 
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213 171 1120 11 12 
[rd ee ee e 
= | To find the Declination of a Plain. 


order to which take this Ta- Alt. Ref. 
ble che Refraction of the un hgh 
Minutes, corrected by the Paral- 

a far as 16“ Alt. the Ule is: 
te the Minutes againſt the De- 
5, each out of his reſpective De- 

r ſo have you his Alt. free from 
tian; Alſo it is not uſual to 
ite any Obſervation in this Caſe 
* 10, or before 2 of the Clock. 


O 
We. 


= Y 


© cow nes we mo 
— 
hay 


"i: Take a. Board that hath a trait 
con a Center in a Diameter pa- 
= that Side, and about half an 10 


þ of more from it, deſcribe a Se= 11 
ucle, divide it into two Qua- 124 
its, each Quadrant into go, and 123 
hide it as you think fit, num- 14 
it with 10, 20, 30, Cc. from 15 
dend of the Diameter to 90] al- 16 | 
t may be convenient to number 2 
Degrees on either ſide of 90 double, that is, 
þ ſet 100, at 70, 110, Cc. the part without 
ſemicircle may be cut ofl. 
Apply the ſtrait ſide to the Plane, fo as the 
erficies thereof may be exactly horizontal or 
|; hang a Thread with a Plummet ſo as it 
caſt a Shadow on the Center; when the Sha- 
is on the Center, mark the Degree cut by it 
de Semicircle; at the ſame timè let another 
le the Altitude of the Sun with a Quadrant or 
er Inſtrument. 
Having found how many Degrees the Sun is 
t of or paſt the * or elt Point, ab | 
| that 


A WW Aww os 


that Point which is on the Plain back ward orf 
— 2 5 — 2 cut by | 
Shadow or Point, ees intercepted 
tween the Diameter and the ſaid Point are 
Degrees of the Declination of the Plane, wy 
is either Eaſt or Weſt, according to the Point t 
"5. It may be convenient in ſome Caſes to 
off the South-point from the Degree cut by 
Shadow, by the Compl. of the Azimuth to 1 
then 90 N e backward will be 
Eaſt or Weſt- po 5 


Ne. 
Note, That 


t inftead of the Semicircle divi 
on the Board, it may be more convenient (at l 
for Carriage) to have ſo divided upon 
Paper or Paper Royal, then any Board | 
ving a {trait fide, and a Line drawn near and 
rallel to that fide, being applied to the Wall, 
above, you __—_— the Shadow any v 
toward the middle of the ftid ſtrait fide ; and 
the time of Obſervation. of the Alt. of the $ 
make two Pricks in the Line of Shadow, the 
diſtant from the other as far as conveniently 
can, then taking the Board from the Wall, | 
the ſaid Points in a Line drawn at full leng 
and apply the Center of your Semicircle in 
Point of Interſection of the Line of Shadow v 
org Line on the Board, and the Diame 
exactly on the ſaid parallel Line, fo the Line 
Shadow will fhew the Degree to be uſed in e 
ry reſpect as in Paragr. 4. of this Chapter; 
may take two or more Obſervations, but then 
careful to apply the Azimuth each time to 


proper Degree in the Semicircle. 
Otherwiſe. | 
V pon a Board of about 8 Inches broad, exac 


planed, let a Semicircle of about 7 —__ ſe 
2 = 


n) 


er be drawn; and divided, as above; let a: 


by WG index about an Inch broad be fitted to turn 
: Pin in the Center, having a Point in the- 
ire ie of the end, which may move round juſt 
de Diviſions or amongſt them. | 

It E 


let the End be as the Ei- f | 
in the Margin, the di? | 

e from A to B two In- A | 
at the leaſt. | J 


from the Point let a fi- 
al Line be drawn tho- | 
h the Center, and near 
point in the ſaid Line 


— 
22 


at chere be a Hole for a 
n Thread or Luteſtring, 
rd iowed underneath for 
nd Knot of the ſaid String. 


Fix another Rule to this, of about ſix Inches 
and the Breadth of the other, at a right 
ye, a little behind the Center, with Screws, 
m ordinary Sight is fitted to the Index of a 
n Table. | 
Pkcing it on the Center, and the Point at go, - 
M1 a Point in the top, which muſt be equidi- 
t from either End of the Diameter, or from 
two Points. therein equidiſtant from the Cen- 
, thro' this Point drill a Hole, and thro” it 
a fiducial Line down tò meet the other- 


this Rule have a Notch in the ſide near 
bottom, for a Plummet:to be hung from the 
whereby the Board may be placed horizone - 


rain a String thro' both the Holes, and the 
ard being ſo placed, turn the Index to the Sun, 
I the Shadow'of the String fall into the fiducial : 
de of both Rules; and-the Degree pointed, 
A428 before, Cc. H 2 CHAP;. 
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* 


2 0 4 what Altitude the Sun hath when be 
min, > treads fo 


AS the Sine of the Lat. 
To the Sine of Sine of 52.20 r. Com. 101 
the Sun's Decl Line of 23.30 9.600 
Se the Radius Sine of 30.15 theAlt.g.70M.c.1 
o the Sine of the Alt. | p 
So in the Lat. of 529 20' and Decl. 230 30 8 
Alt. is 300 15. | L : 

And ſo for any other Lat. and Decl. If it bi th 
8 fair Summers Day, and you wait till the Sun Mine 
meth to that 7 the Degree cut by the Shadi 

| is the. Eaſt or Weſt- point. 


CH AP.. VE that 1 
The Declination of the Sun. Min 


HE Sun's place in Degrees and Minutes 
every Day at Noon is in all Ephimerides, : 
in ſome Almanacks yearly, from whence his 
ſtance from the next JEquinoGtial Point bel 5 th, 

known, his Declination is found by this Can 

As the Radius 74 Favs 

Jo the Sine of the-Sun's greateſt Decl. 23* Fro t 

. So the Sine of his diſtance from the next E 
noctial Point, iu 29% 1 | 
. . +, Fo the Sine of his Declination. 
But in cafe. thoſe ſhould be wanting, I 
fubjoined Tables of his Declinat. for every Da 
Noon for 4 Years. together, with the Years aen 
them, as they are in Sir Jonas Moore's new Sy the 
of the Mathematicks, which! will hold for q dow. 
Years forward ; and for their further Conti 
ance Ihave adjoined a Table of Seconds, taWh,... 
out of Mr. Wrights Correction of Errors in iſh; ot 
vigation, by the help of which they may be re out 
bed, Io as to ferverfor many Years to on 1 


"Cy :. 
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2 the Aſc enfional Difference, or the Time 
of the Sun's riſing or erting from Sr. 5 


= r of JR ec 7. 255 

t t tang. o 52.20 2 112417 
the Tang. Tang. o 963830 
{the Sun's vel ft Kb, 903830 
the Radius Sine of 34.17 9. 75071 
the Sine of the Aſcenſional Diff. 

V in the Lat. of 529.25: and greateſt Necks” 
the Aſcenſional Difference is 34 17, w 

time is 2 H. 17 M. wherefore the earlie tt . 
is that of a quarter before 4, and the lateſt a 
rter after 8. which ought to 88 on the Dials 
that Lat. except they be made to half Quarters 
Minutes, as ſome horizontal Dials e. 


he 


5 CHAP. VIII. 
15 The borizontal Dial. 
bes the Radius _ © 


To the Sine of the Lat. 

the Tang. of the Hour in the Table following 
To the Tang. of the Arches of the Hour-line 
from the Meridian. 

Vrite the Sine of the Latitude, as is before di- 
led, and holding it under the Tangents of the 
urs, add them in a Column againſt their own 


Das ; ſeek them, or the neareſt among the 
or nzents, the Degrees and Minutes anſwerin; 
1 the laid Arches or Arks of the Plane, which 


down in another Column, every one agai 
own Tang. 

Draw a Line on the Plane for the Meridian, or 
Ir of 12, and the Subſtylar; in it chuſe a Cen- 
, out of which deſribe an occult Circle, in 
ich ſet off the ſaid Arks of the Plane from the 
. H3 Meri- 


. 


by 


Meridian on either fide, | A TABLE 
equal Diftang 
of the Ha, D 


ees ard Mirutt 
Sow 12 for the | 
wFizontal and v 
cal Dials, from 
for the Erft- a 


which may be done by a Line 
of · Chords, or a Protractor 
(theſe Dials being for the 


molt 'part ſmall) or by a. 
ſmall diagonal Scale, as is 


before. ſhewn- _ Lines drawn 


from the Center thro' thele- 


Points ſhall be the Hour- 
—_ 93 | 
The Hour-line of 6 croſ- 


lin 
ſeth the. Meridian in the. 


_ Center at right Angles; and 
the Hour-lines before, 6 in 


the Morning, and after 6 in 


the Evening, may be ſuppli- 


ed, by continuing their op- 


poſite Hour- lines beyond the 
Center to the oppoſit ſide.. 


'The Style mult be put up 


in the Center over the, Me- 
ridian at an Angle equal to. 

"the Latitude of the Place. 
Theſe are commonly made 
Style is a 

Braſs Plate, which being of 
a conſiderable thickneſs, the 


in Braſs, and the 
two Edges caſt the Shadow, 


arated by a Space equal to 
e thickneſs of the Stile,; 
but note, that the Shadow is 
caſt upon the continu'dLines 
before and after 6, from the 
oppoſite Edge of the Stile, 


"whereof care mult be taken. 


T he 


* " 1 * 


4 


* 
„ 4 —_ 
— — — 


o 
- A Mi. 


each on the Hours next it; 
. fo the Dial is in two parts 


8 _— "IR ** 
= N 


the 


. * 


A, 
*| | 


099) 
following are ſuppoſed to be 


The Dials 
fixed after they are made; the Stile a 
11 | 

n Rod. 
u is beſt to prime them on both ſides t ! 
— Ava ſo as a ſmall Gale may turn the 
2 vely to the Sun, otherwiſe they may 
drawn from the Exactneſs to which they 


ght to be made: paint them thrice, 
8 3 CHAD. IX. 
The Euſt and Weft Dial. 


two; the Hour-line of 6 is the Subſtylar, 
hich muſt croſs the Equinoctial-Line of the 


Lin at right les. 
ter than a. juſt Square. 


furs in the Table, taken from-a diagonal Scale, 
either fide from 6, viz. on the upper ſide ac- 
ding to the aſcenſional difference, on the low- 
tide to 11. or 1, they are ſeldom put on ſur- 
ter, for the great diſtance of the other quarters, 
d 12 cannot be put on, ; 

lf the natural 'Tangents be wanting, they may 
ſound in the Table of Log. Numbers, as is be- 
te directed for the natural Sines. | 
The Style muſt be parallel to the Subſtyl. the 
ht in this caſe as the Tang. of 45, viz. 10, 
iich is alſo the diſtance of 9 and 3 from the 
bly. the Hour-lines are all parallel to the Hour 
6, and ſo to one another, the Æquinoctial- line 
ting them all in the middle. | 

This Line muſt be crofied ſomewhere by an 
cut Line at an Angle equal to the Lat, which 
in 


on Board or Plank with Lead and Oil, to: 
round 


Here is no difference in the making of theſe - 


This Line muſt be drawn at full length, and 
e Shape of the Dial ought to be an Oblong, ra- 


The 1 may be prick d in the Equi- 
bctial-Line from the natural Tangents of the 


y 


in · the fixing, muſt be a Perpendicular or Plum! 


So the natural Tang. of the aſcenſional different 


tbe upper- end of the Line. 


| — into a Table, as is directed in the horizo 


(80 


line (it pointing to the Zenith, from whence t} 
Equinoctial is diſtant according to that Ang 
by means whereof the Equinoctial-line of t 
Plain will be adjuſted to the due Height. 
If the Plain be a fixed Plain, this Vertical, Pe 
ndicular or. Plumb-line, muſt be firſt drawn 
bein of a Thread and Plummet, and then t 
Equinoctial- line at the ſaid Angle, and then t 
Subſtyl. and the other Hour lines, as before: 
But in large Plains, to proportion the diſla 
of the Hour- lines and the Style to the Plain: 
As the Sum of the natural Tangents of 7 
and of the aſcenſional diference, . 
To the Length of the Equinoct. Line in Inc 


o the diſtance of the Hour- point of 6 fre 
And ſo is 10 to the Height of the Style. 


In the Lat. above- 44.137 Ar. Compl. 835 90 
named, the natural 32. JN 
Tang. of the aſcen. 6.817 833 1 


ditt. is c. 8 17, that of 4942 +093 
75? 37.32, the Sum vas Gl 
144-137; let the Equi- 44-137 Ar. Compl. 8.355 
noct. line of the Flain 32. I. 505 
within the Border be 10. nb 
3 zluches, the diſtance 7.25 :_ 
of the Hour point of 
6 from the upper end of the ſaid Line will be 4 
Inches. and the height of the Style and dilta 
of the third Hour 7.25 Inches. Then, 
As the La g. of 45® to the height of the $t 
So the Tang. of the Hours in the Table 
longing to this Hain, L 
To their diſtance from the Subſtyl. which | 


5 (81) 

The further Hour lines from the Subſtyl. ought 
e longer than the nearer, or the Style of a ſuf- 
ent Length, leſt the Shadow thereof at ſome 
x or other of the Day or Year goeth off the 
kn. This Dial mult be ſet in the Plain of the 


3 ee "RA 
be prime Vertical, or full South upright Plain. 
Lacing the Dial as it muſt be fix'd, or if it be 
fx d, draw-a vertical Line for the Meridian, 
Hour of 12, and the Subſtylar. toward the up- 
x part chuſe a Center, where croſs the ſaid Line 
iight Angles with. the Hour-line of 6. 

A; the Radius to the Coſine of the Lat. ſo the 
nent of the Hour in the Table to the Tan- 
at of the Hour- line from the Meridian. | 
Which having gathered into a Table, out of 
Center deſcribe an occult Semicircle, and in- 
tbe theſe Arches (as you. will be dire ted in the 
xt) from the Meridian on either ſide. - 

The Style muſt be- put up in the Center over 
Meridian at an Angle equal to the Compl. of 
þ Latitude, for which you will have large and 
in Directions aſterward. Bo” 


C. HA P. XI 1 2 
te vertical Decliner, or the upright declining” 
Plain, the South Fice. 
making this moſt uſeful Dial, after. the De- 
dination found, _ 1 
We enquire the Inclination of the Meridian 
the Plain to that of the Place. | 
As the Sine of the-Lat. to the Radius, ſo the 
Ing. of the Plains Declination to the Tang. of 
e Inclination of the Meridians, which aſhgns 
k place of the Subſtyl. among the Hours. '- 
2. The Height of the Pole above the | a 


+ | diatto 


(82) 
As the Radius to the Coſine of the Lat. 
8o the Coſine of the Decl. to the Sine of 
faid Height, which is the Height of the $ 
above the Subſtylar. | 


3. The diſtance of the Subſtyl..from the M 
As the Radius to the Sine of the Declinatio 

So the Cotang. of the Lat. to 
the Tang. of the diſtance. - 

Look into the Table of Hours 
for vertical Dials. If the Inclina- |. x 
tion of the Meridians be any of | . 
the Degrees and Minutes in the | 1 
Table, whether whole Hour, half,, 
Or quarter, write the Figure or | X 
Mark thereof reſpectively in the | . | 26. 
middle of à half Sheet of Paper, 12 
near the Left-hand fide, in a nar- } - 
row Column, and write againſt it | x 
Mer. Subſtyl. then fill up the Co 
lumn upward and downward with {| 17 
the Hours, Halves, and Quarters, | . 
as they ſtand in the Table, to {ix | x Med 
Hours each, with this Direction; „J. 3. 
if the Declination be Eaſt, place | 10 
the Morning Hours ; if Welt; the |. - 
Evening Hours about the Subſtyl. | x 
As in this Example, where the 
Inclination falls on the half Hour 
paſt 10, the Decl. being Eaſt. 

In another Column againſt the 
Quarters, above and below Mer. 
Srbftyl write 3.45, againſt the 
next 7.30, and ſo the reſt, as in 
this Table; theſe are the Angles | x 
at the Pole. te. 468 


. WW. 


(8; 0 


f. Icke Incl. falls not on a quarter, I Cc. 
> of Wdown Mer. Subſt. as before, in | . | 53.25 
1e S middle, and continue the quar- | x | 49.49 
between which it falls, upward | 45-55 
downward; to 6 Hours, in ſuch | 12 | 42.10 
e M. Column. J 3825 
Ie the quarter in the Table x | 34.49. 
atiom hours next leſs than the Incl. 4 . | 50-55 
of the faid Incl. the Remain | x | 27 10 
Or. Mzainit the ſaid quarter in ano- . | 23.25 
48. column; then take the Re- 1 19.40 
No out of 3.45, this Remain jet 15.55 
+. Wilt the quarter on the other | 2 |-12.10 
7.39 of Mer. Subſt. in the {aid Co- . | 8.25 
3.4m. 24 1X ö 4.40 
0.0 Why a continual addition of 3%? | . | 9.55 
6.1% to theſe Remains, make up | {|Mer.Sub. 
2.3 Row towards go, not above; | 3 2.50 
8. eue the Angles at the Pole. | 6:35 
5 0 the ſecond Example, where { x | 19.20 
I. Incl. is between three quarters | . | 14.05 
7-3Þ:, and 3 the Decl. Welt. | 41 77-50 
che continual addition of | + | 21.35 
* j, ſhorten your Work thus; 4 x | 25.20 
only thrice above and thrice | . | 29:05 
73ſo you have the four firſt | 5 32.50 
7 wr on each fide l 1 
0 Widd 15 Degrees (for the Mi- x | 49.20 
S.; 3 not) then to the ſe- . | 44:05 
and fo to the reſt, which | 6 þ 47-59 
may do by Inſpection, ſo have | - | $135 
9.0 12 Hours on each fide; then Oc. 
ag again, add 30 Degrees 
e firſt, and continne your addition of 30 in 
Fr, till it amounts to 90, not above; this is ſo 
oy „ as you may account it as faſt as you can 


} 


Having 


IB: 

Having the Angles at the pole, 
As the Radius. wan 
To the Sine of the height of the style; Jr. 

So the Tang. of the Angle at the Pole | 

To the Tang. of the Arks of the ain fi 
the Subſtyl. to the : Hour-points. To attain whi 
take the Gourls directed in the horizontal I 
by writing the Sine of the Height, Oc. 

Set down the Tangents, every one againſt 
own Angle, in another Column. 

In a fourth ſet down the Degrees and Min 
_ anſwering theſe I angents; theſe are the Ark 
the Plain, - 

In order to the finding the Chords belong 
to theſe Arks, in a fifth Column ſet down 
Halves of thele Arks; if the rees be odd, 
down the leſs half, and add 6 tot > place of T 
in the Minutes, and then halve them. 

If the Minutes of the whole be odd, note it 
the half, by alinexing 5 at the Right-hand of 
Minutes. | 70 

In a ſinth, the Chords to the. Semidiameter 

In a ſeventh, the ſaid Chords mts to: 
other Semidiaimeter, according to the Largenel: 
the Plain, and as you have u of them. 

Ex. Of4 Pain decining kult 45". Lat: 529 


Sine of | 3 72 20 Ar. apl. 10l 


F ad ws wn 4 


D 


Een „ mg B= 


Tang. of 12. 45 2 
Tang. of 155 57 Tcl, Mer. 9.456 at 

| e 
Coſine of 52 20 oe ch 
Coſine of 12. 45 8 eer, 
Sine of 36 £35 height of the Pole dia 


Sine of 12% 45 "us + 9.343 
Co- Tang. of : 322 a > of 1 

Tang. of 9:4 dof 04 9.231 
5 | I 


* 


Part of the Table on each fide the Subſtyl. 


) 


le; Wir 14n- 20/4 angent 4 Ark PTA. —_—_— for 5, For other. 

; . | 34-4219-61561[22.26!11.13 [1.9452 

in fr: 5 53 1019.46 9.50 [1.7078] * 

whiff. 8615 7.02] 8.31 [1.481 

al D 4125 1114-30 7.15 [1.2620 

; 12.03 6.015[1.0495 „ 

inſt 2313 1 9.40] 4.50 | 8426 

7.21 3.405] 6499 | 

Ain 5.04] 2.32 | 442 

Ark 2.49] 1.245] .2457 | 

1 | 0.34] 0.17 | .0494 f 

one | 

vn 1. 40] o. 50 | .145 | 

dd, 3.56] 1.58 3 N 

fT 6.11] 3.055] 5393 | „ 
| 8.29] 4-145] -7395 ö : 

te i | 17-48]9.28184]10.50| 5. 259440 | a 

of Wt | 21.33]9.37176[13.15] 6.375[1.1530 x 

, | 25.18[9.44983]1 5.44] 7.52 [1.3687 | 

ter We) 29.039. 5 198918. 19 9.09511.5916 | 

to | 32.4 oro [0.305[1.823 | 8 

nel: | 36.3319.64525123.50/111.55 12.064 J 


To draw 20 Dial. 


Ping it as it mult be fix d, draw a Vertical or 
mb- line in or near the middle (if the Declinat. 
e great, leave moſt Space on the Subſtyl. ſide) 
the Meridian. | 

h this Line near the top chuſe a Point for the | 
nter, and draw an Arch out of it at as large a 

hidiameter as the Plain will bear. 


- — 
—— 
7 _-—_— wo 25 4 . 


—_ — 
— 
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5 
h this Arch ſet off the Subſtyl. from the Me- | 
6 Min on the Left-hand, the Decl. being Eaſt (but | 


eſt, on the Right) and draw it at full length | 


0 the Center and this Point, 
| I suppoſe 


Direction in the firſt Chapter; but the Ho 


8 
Suppoſe this Semidiameter 35 Inches, the Ch 
in the Table againſt 12 (which is always the (; 
with the diſtance of the Subſlyl. from the Me 
dian) is .8426, which multiplied by 7 (for fo ; 
ny times 5) the Product 5.8982 taken off 
Scale (the laſt Figure neglected) and prick d do 
in the ſaid Arch on the Leſt- hand of the M 
dian, giveth the Point, thro' which and the C 
ter the Subſtyl. muſt be drawn. 
From this Point ſet off the Chords, multip| 
reſpectively, in the ſaid Arch on either ſide 
the Chord exceed not 11 Inches, it is on the $c; 
but for the greater, open the Compaſles to 
Inches, and ſet as many of the ſaid Diſtance 
the Meridian Line from the Center as it will be 
and note or account them 10, 20, 30, Cc. 
when any Chord is above 10, 20, 30, Oc. t; 
the Excels off the Scale, and ſet it down in t 
Line from the Point which it exceeds, and 
a Pair of large or Beam-Compaſles take the v 
Line from the Center to this Point ; when 
Chords go oft the Plain, take a Semidiameter 
Inches les. 
Note, It is moſt convenient to ſet off the $ 
ſtyl. from the Meridian at as large a Semidiat 
ter as the Meridian-Line will bear, by the 


points at as large a Semidiameter of Fives as 
ſaid Line will bear at firſt, and then leſs. 
There ought to be no Hour: lines above the 
rizontal Line, that croſſeth the Meridian at 7 
Angles in the Center, in the South Faces of t 
Plains, altho* ſome Points on the Subſtyl. | 
reach beyond it ; but there being always a Bor 
at the top, and the Semidiameter-{mall, you 1 
perhaps ſet off a Point or two above it, and dr: 
ing a Line from them beyond the Center, h 
their oppoſite Points. But take a general wy 


(87) ET 
Take the half Arks of the uppermoſt and low- 
Quarters in your Column, each out of 453 
dum of the Remains add to the laſt half AK 
that ſide that wants; ſeek the Chord, multi- 
it (if there be cauſe) and ſet it off from the 
t. as before; if more be wanting, take the 
krence of the laſt, and laſt ſave one, on the 
yl. ſide, add it to the laſt Sum, and find the 
ord, Oc. and fo proceed, by taking the diffe- 
xe between the two next, adding it to the laſt, 
finding the Chord, till all be ſupplied. 
Hying put on the Points, you may deſcribe the 
der ; draw alſo two Lines parallel to the Bor- 
the inmoſt for the half Hours, the other for- 
Quarters, at convenient Diſtances. 
Then you may deſcribe a large Semicircle out 
the Center for the whole Hour-lines. - If the 
clination be ſo great, as it cauſed you to ſet the 
ridian near one ſide, let it be an Arch greater 
ma Quadrant, or as far as about the middle 
tween the Meridian and the Border, and draw” 
lnefrom the end thereof parallel to the Meri- 
ff, up to the above-mentioned horizontal Line; 
croſs the Subſtyl. in the Center at right An- 
with a ſhort Line: : 
Ferce the Center perpendicular to the Plain 
Na tapering Bit, till the Diameter of the Hole 
equal to the Breadth of your Hour-line; fill 
Hole with a round Peg, that may be about a 
ter of an Inch above the Plain, and thereon 
g a fine Thread or „ by a Nooſe ſo 
e, as it may turn round on the Peg; ſtretch 
Itring juſt over the Hour-points, and with a 
of dividing Compaſles opened to the Breadth 


dr be Hour-line, make two Pricks near the Bor- 
hl, intercepting the Thread juſt in the middle, 

ne uare to the ſaid Thread, 
E 2 - - Thee 


the Border for the whole Hours, but for t 


tion, the Sum turned into Time, is the Hour 


fewer Hours; the Difference is the Time, 


*. **.. 19 > "notes 
8 * wv . * 0 
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Then laying a Rule to the Peg and the Poi 
anſwering, draw the Line from the Semicircle 


Halves and Quarters, only from their reſpe&i 
Lines, and ſo go round; then turn the Rule t 
other way, and applying it to the anſwering Poit 
draw the other ſide of the Line in the ſame m- 
ner; then fill it with ſome Colour. 


CHA P. MI. = 

To find what Hours the Sun fſhineth on the Nr in 
Frnace of any upright Plain. ar! 

1.JF the Face be direct North, "ap 
As the Tang of Zang. 52. 20˙ Ar. Com. 9. 887 1 a 
the Lat. | Tang. 23.30 9.6398; \ 
To the Tang. Ci}. 70.23 05:50 ti 


cf the Sun's greateſt Declination; 
So the Radius | 

To the Coſine of the Hour from the Meridi: 
in which the Sun is due Eaſt or Weſt. 

In the Lat. of 52 20' the Tiine is 18' after 7 
the Morning, and as many. before 5 in the E 
ning. The Morning Hours before, and the E 
ning Hours aſter, muſt be on the Plain. 

2. If the Plain declines: | 

As the Cotang. of the Sun's greateſt Declinatiot 


0riz01 
or 


the. 
the 
Jo the 
the! 
To t 


To the Cotang. of the Lat; * 
So the Coline of Corang. 23.30. Ar. Comp!. 9c |. 1 
the Inclination of Curang. 52.20 9.83": 
the Meridians, Cofine 15.57 9.98 0 " 

To the Coſine Cofine 71.10 9.504 = 


of an Angle, which added to that of the Incli * 


6; t 
s are 
ut fa! 
ite I 
de hor! 


Minute from Noon, in which the Sun leaves 
Plain before Noon, or comes on it after No 
(as the Plain reſpects the Eaſt or. Weſt) for 


abo 


by y * p , GET? 
_ I Fo . * * 


(899 
ore, for the more Hours. The Morning Hours 
— rang the Evening Hours after, mult be on 
be Plain. I g | | 
ln the Example of the Plain before-mention'd, 
e Declination, of the South Face being toward 
r Eaſt, the North Face is toward the Wet, 
refore the more Hours are after Noon ; the 
m is 87 07. The Sun in the longeſt Day - 
nes the Plain 12 after 6 in the Morning, the 
Herence is 55? 137, therefore he comes on it 
un 19 before 4 after Noon; wherefore the 
bur-line of 6, and all before, muſt be on one 
e; and a quarter before 4, and all after, en the 
ner, 
3. If the Declination of the Plain be greater 
mn the Amplitude in the greateſt Declination, 
e Sun ſhines on the Plain only before Noon, 
only after Noon reſpectively. The Amplitude 
the diſtance, in Degrees and Minutes of the 
brizon, of the Sun's riſing or ſetting from the 
or Weſt Points, and is thus found : 


the Coſine Cofine of 529.20'Ar. Compl. .21391 
the Lat. ine of 23 .30 9.60070 
ſo the Radius Sine of 40. 44 Ampl. 9.81461 

the Sine of the Sun's Decl. | 

To the Sine of the Ampl. So in the Lat. of 522 
and greateſt Decl. the Ampl. is 40% 44 : 
In theſe North Faces the Style points upward. 
a direct North Plain, draw firſt an occult or 
cure vertical Line thro” the middle of the Plain, 
the Meridian and Subſtyl. croſs it at right An- 
lower than the middle, with the Hour line 
6; the Interſection is the Center; the Hour- 
s are drawn as in the South Face; the Hours 
at fall below 6 mult be drawn from their 6p- 
lite Lines, continued beyond the Center, as in 
e horizontal Dial. | 

_p I 3 The 


mz 


V 


in the Table of Hours muſt be ſet above and | 


WE (90) 
The Morning Hours are on the Right-hand 
the Meridian, when the Dial is placed' as fix 


the Evening on the Left. - | 
In the North-eaſt Faces, the Afternoon Ho 


neath Mer. Subſt. and ſo continued upward a 
downward, and the Subſtyl. on the Right-h: | 
of the Meridian, when the Dial is placed, as abouWſrid! 
= North-weſt Faces the contrary in both WW 
8. 5 | 
In the greater Decliners more Space mult 
left on the Subſtyl. ſide, and care mult be tal 
to leave ſufficient Space for the Hours that | 
below the Center. 
When the Declination of the Plain exceeds 
greateſt Amplitude, the inſide of the Border 


be the Meridian, 
n - 
Directions for great Decliners, tele | 


IN both Faces of theſe upright Plains, the gre 
ter the Decl. is, the nearer the Hour-lines WF Inte 
together. STEER 1 rthel 
here they fall ſo near together as you c 
ſcarce diſtinguiſh them, it is belt to leave out t 
Center. | 
Wherefore draw the Dial at large upon Far 
or Paſtboard ; if it be for a ſmall Dial (as in 
Pain of Glaſs) ſet off alſo the Style, according 
its due Height, on one ſide of the Subſtyl. ſo y« 
may cut out as much thereof in a Square or C 
long as will fit your Deſign, and prick it don 
upon your Plain, and ſet the Stile up at the Heigh 
anſwering the Part cut off, without more Tro 
ble than to draw an occult Line parallel to th 
Meridian in any place convenient {before 3 ou copu 
it out) for the due placing thereof. didi: 


ET. (91). 
gut for a large Plain, it is beſt to draw the Dial 
jr two Tangent Lines, as followeth. 
In your large Draught above-mentioned you 
ay omit moſt of the inward Hours, and the 
rouble belonging to them, more than the Tan- 
ents of the Arks of the Plain. : 
Deſcribe a ſmall Square, the ſide parallel to the 
Weridian, in a convenient place in your Draught, 
nich may contain all or moſt of the Hour-lines 
nd the Subſtyl. 
Let the large Draught be ABDE (Zig. IV.) the 
mall Square GH D F, within this ſmall Square 
ny two parallel Lines perpendicular to the Sub- 
hl. ſo as they croſs all the Hour-lines, and yet 
diſtant one from the other as far as the Square 
Il permit, viz. OP and QR. as 
Meaſure the ſide of the {mall Square, and the 
meth of the Subſtyl. from. the Center to the 
vints of. Interſection with both theſe Lines; 


IX 


nes Tangents to them- : 
Meaſure alſo the neareſt diſtance of the Point 
Interſe&ion of the Semidiameter and Tangent 
theſt from the Center, from each ſide of the 
ure next to it, as Nl and LI. 


Example. 
Lat. 529 20' Decl. Weſt 829 30 the fide of the 
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M 17 Inches . 2 and 12 Inches 16 diſtance of I 
im FD, viz. LI 3 Inches .46, the diſtance there- 
from HD, viz. NI 2 Inches, the fide of the 
in, whereon the Dial is to be drawn, within 
e Border, ſuppoſed a Square 32 Inches. As the 
e of the little Square to the ſide of | mn Plain, 
the Length CI to the larger Semidiameter of 


bidiameter of your Plain; and ſo the Dillances 


tele Lengths are Semidiameters, and the croſs . 


tall Square 8 Inches 4 the Semidiameters CI and 


ur Plain; and ſo the Length CM to the leſs 
Lt 


— - * 


— — 
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(92) 
LI and NI to their anſwering reſpective Diſtanꝗ = 


in your Plain. . 
To find which the neareſt way, take the diff we; 
rence of the Logs. of 8.4 and 32, viz. .58087, N 
add it to the Logs. of the third Numbers, of * 
Sum ſhall give the Length of the Lines beloſ 21 
ing to your Plain, according to the 6th Dire&id: : 
Cap. IL the Semidiameter CI will be 65.53, S Ther 
diameter CM 46.32, the diftance LI 13.18, a 


the diltance NI 7.62, alſo the difference of 
Semidiameters, viz. the Line MI is 19.21 Inche 
Coming now to your Plain, fix the Point I 
cording to his own diſtances, wherein there is 
need of Exactneſs. 8 
Throꝰ it draw an occult Vertical anſwering 
KL. Out of I as a Center, and as large a Semid 
meter as the Plain will bear, deſcribe an occ 
Arch of a Circle from the Vertical on both ſid 
in-it in ſcribe the diſtance of the Subſtyl. from t 
Meridian, and draw the Subſtyl. at full length thi 
I and this Point; ſet. off the Complement of of 
diſtance on the other ſide of the Vertical, to m: 
up a right Angle; drawa Line at fall length th 
this Point and the Center I, it ſhall be the gre 
er of the two Tangents. . 

From I ſet off the difference of the Semidia 
ters in the Subltyl. toward the Center of the L 
to M, thro' this Point draw the leſs Tangent 

rallel to the other. | | ö 
As the Tang. of 45 m of 
To the Length of each Semidiameter, 
So the Tang. of the Ark of the Plain = M7 
To his reſpective diſtance of the Hour-pol 
from the Subſtyl. And, 
So the Tang. of the Height of the Style er | 
To his reſpective Height above the Subſi ;. J 
Theſe you may obtain with much Eaſe Meter 
Speed, by holding the written Log. of each def 


diame 


/ 


C93) 
meter to the Tangents of the Arks of the 


n before found, and adding them, &c. accord- 
to the firſt Direction, Cap. 2. Having gather- 


ſtane 


„ theſe Diſtances into 2 Columns againſt their 
„ae Tangents, ſet them off from the Sub- 
we þ in their proper Tang. Lines, and join the 
ay ts with Lines, cgntinuing them beyond the 
ens to the Borders. a 
g ben ſet up the Style over the Subſtyl. at the 


Heights aſſigned, or rather chuſe another 
int in the Subſtyl. nearer to the Center, and 
| the Height anſwering by the Length of the 
nidiameter to it, and ſet it up accordingly. 
The Directions of Mr. Gunter, concerning theſe 
at Decliners, being very ſhort, I have made 
as plain as I can, and by the help of the 
ram they are freed from the Dfficulty which 
thout it would have attended them. | 


CHAP. XIV. + 


1 thi / 
of Mrctions in putting up the Style in Dials that 
m. havè their Centers on the Plain. 


His depending on the Solution of a right- line 
Triangle, it will not be amiſs to premiſe the 
al Canons whereby it is reſolved, noting firſt, 
. That in every right- line Triangle the three 
ples e equal to two right ones, or 180 De- 
tes; therefore, if one Angle be known, the 
m of the othex, two is known; and two being 
town, all are known. EL 

2, In a right-angled Triangle, the right Angle 
90, the other two are Complements, each 
the other; therefore if one be known, the 
ter is alſo known. 

3. The greater Side is always oppolite to the 
ater Angle, and on the contrary. 

| Prop. L. 


(94) Te 
Prop. F. i 
In a right-angled Triangle, if you make eith 


ſide next the right Angle the Radins, the oth 1. 

is the Tang. of his oppoſite Angle. Therefore, 
As the Tang. of 45 £3 

To the known ſide, Eun 

So the Tang. of the Angle oppoſite to the ell ;; tk 

quired {ide 5 Ti 

To.the enquired ſide. © tl 

; Prop. 2., To 7 


In a right-angled Triangle, if you make t! the 
fide oppoſite to the right Angle the Radius, te 
other Sides are the Sines of their oppoſite Ang ded 


Fherefore, rig 
As the Radius ä ence 
To his oppoſite ſide, foun 

So the Sine of either of the other Angles A fat 
To his oppoſite ſide. | : Ho 

P A p. 3. 15 


In any Triangle the ſides are proportional ro 
the Sines of their oppoſite Angles ; therefore tl 
Angles and one fide known : 

As the Sine of any Angle given 

To the oppoſite fide, Mal 

So the Sine of either of the-other Angies lat 

To his oppoſite ſide. * | 


So having two ſides, and an Angle oppoſite a 
either of them, the other Angles may be fout 
and the third ſides _, | F* 


In any Triangle having two ſides, and the Ar 75 
gle comprehended by them, to find the other ti 


Angles, and the third fide. at . 

As the Sum of the ſides ut fi. 
To their difference, 28 il 

So the Tang. of half the Sum of the unkno Mint. 


Angles 


(95) 

To the Tang. of half their difference. 

The Sum of the half Sum and half difference 

the greater Angle, and their difference is the 
Having all the Angles, the third ſide may 

found by the Prep. next before. | | 


Prop. 5. 


he el Having the three ſides, to find the Angles. 
ee d the Baſe, the greater ſide, 
To the Sum of the other ſides, os 
do the ditterence of the other ſides 
To a fourth Number, which .being taken out 
the Baſe, the Ferpendicular will fall on the 
idle of the Remainder, ſo you have two right- 
led Triangles, in each two ſides known, and 
right Angle oppoſite to one of them, from 
ence the other Angles and the third ſide may 
found by the ſecond part of Prop. 3. 
A far better way, after the manner of finding 
x Hour and Azimuth before delivered. * 
from half the Sum of the three ſides deduct 
h {ide ſevderall r. 
To the Ar. Compl. of the Logs. of the half 
m, and of thè difference of the ſide oppoſite to 
j enquired Angle, add the Logs. of the other 
Differences; half the Sum is the Log. Tang. 
talf the enquired Angle; then you may repeat 
We: latter part of the Work for one of the other 
ples, or find them both by Prop. 4. 
To put up the Style. 
. Add 90® to the Height thereof, protri& that 
ple, and let one end of the Style be turned as 
ar fs you can to it; this turned part mult riot 
f ſo long as the Dial is thick, let it be ſome- 
at tapering, with a Skrew at the end, and a 
it fitted to it, to be let in to the Back of the 


al; let the other end be rounded to a blunt 
lint, | 2, For 


1al 
en 


C96.) 
2. For the due Length of the Style, as relat 
to the Hour, take the Length of the long 
Hour- line on the Subſtyl. fide of the lain. fr 
the Center to the inner Border, whether it 
whole Hour, ha'f, or quarter, to the tenth o 
Inch (which is ſufficient in this Caſe} and n 
the Angle at the Pole belonging to it. 
As the Radius 
To the Coſine of the Angle at the Pole; ¶ ſor 
So the Cotang. of the Height of the Style 
To the Tang. of a firſt Angle. 

The Shadow of the Style being ſhorteſt in 
greateſt Winter Declination of the Sun, on 
South Faces of theſe upright Plains, but in 
greateſt Summer Declination in the North Fat 
add 232: 30' to this Angle, the Sum is a ſect 


Angle. e It 
As the Coſine w 30 2 1-1] 

To the Sine of the ſecond Angle; till 

So the Length of the Hour-line to 


Iso o the Length of the Style. 

Note, If the Sun be beneath the Horizon 
the Hour belonging to the longeſt Hour-li 
find the Declination of the Sun anſwering t 
aſoenſional difference of the ſaid Hour, by a ct 
verſe of the Canon, Cap. 7. viz. As the Rac 
to the Sine of the aſcenſional difference, o t 
Cotang. of the Lat. to the Tang. of the Decli 

This Declination uſe in every reſpe& as 
are directed to uſe the greateſt, and you { 
have adhorter, yet fufficient Length ct the St 

3- Aſſign a Point in the Subſtyl. at a conve 
ent diſtance from the Border, wherein to, fi 
Supporter. Then by Prop. 1. 

As the Tang. of 45 | enn 
Io the Length of the Subſtyl. from the (Not 
ter to this Point, 
So the Tang. of the Height of the Style 


T1979) 

ro the Length of the Supporter; to which 
iſt be allowed more for the greater part of the 
e or Hole in which the St __ mult reſt (which 
be ſomewhat oval) alſo muſt be aloe at 


Plank, for fixing it; the part to be driven in- 
the Dial let be ſquare, {trong,, and a little ta- 
ring, but not to a Point, with'a Shoulder above 
for the driving it ; let it be made of good Iron, 
xewhat ſlender toward the Eye, that it may 
-_ 52 wreſted any way for the due adjuſting 

y 

(Draw or raze a ſhort Line in. the middle 
ke Style on each ſide, which. may point ſtrait 
at the turned end. 
„Having pierced a Hole for the Supporter, 
e it near to its Depth, put the Style thro! it, 
ſi k the turned end into his place at the Cen- 
till the razed Lines before mentioned fit ex- 
to the ſhort Line, directed to be drawn thro? 
Center perpendicular to the Subſtyl. Cap» IT. 
But to adjuſt it to the true height and place, 
the juſt Length of it from the Center ; then 


Prop. 


yo the Radius 
ad 10 the Length of the Style, 


o the Coline of the Height 

To the diſtance of the Point in the Sabſtyl. 
| the Center, perpendicularly under the end 
1 Style. And 

0 the Sine of the Height 

To the diſtance of he end of the Style = 
aid Point. 

In the largeſt Arch of the Plain, ſet off at a 
enient equal diſtance two Points, from the 
dt of InterſeQion with the Subltyl. 

If the Style be ſo placed that he end there- 
ar (where the Style is lng) 4 a Point ne 


other end near as much as the thickneſs of 


COR” (93) 
in the middle of the upper fide thereof (near x 
dicular to the faid Point of Interſection 
et at an equal diſtance from theſe two Poi 
and the end of the Style be kept at his due 
ſtance from the Point in the Subſtyl. right und 
it (either by driving or bending the Support 
or both, as you ſee cauſe) it ſhall be truly plac 
then skrew on the Nut, but not too hard. 
9. In ſome Dials (North Faces eſpecially) t 
Style fitted to the due Length, may reach 
yond the Plain: If for the ſetting the Style to 
juſt Height, you would find the diſtance of t 
end of it from a Point taken near the end oft 
Subſtylar. the 4 of the Style and the diſta 
of the ſaid Point from the Center, are two i 
of a Triangle, comprehending a known Ang 
_ the * Lot = 1 — * by Prep of 
other two Angles being rop. 4. 
may find both theſe Angles, and by Prod. 3. 
third ſide, which is the diſtance ſought ; but i 
placed belt over ther Subſtyl. by marking a Po 
in the top of the Style, ind proceeding accorc 
to the former Direction. | 


CHAP. XV. 


To find the Altitude of the Sun at every Hot 
in any Day in the Tear. 


r. F the Son be in the Equator, 
As the Radius 
_ To the Coſine of the Latitude, 
So the Coſine of the Hour from the Meric 
To the Sine of the Altitude. 
2. If the Sun hath Declination, the Meric 
. Altitude will be found by the Declination. 
If the Hour be ſix, e 
As the Radius 3 
To the Sine of the Latitude, 


(99) 


ps the Sine of the Declination 
n) To the Sine of the Altitude. 
ou. If the Hour be neither twelve nor ſix, 


ur the Coſine of the Hour from the Meridian 
To the Radius, 

dees the Tangent of the Latitude 

To the Tangent of a fourth Ark. 

Then, if the Latitude and Declination be both 


ic, as with us in the North Latitude, North 
wh lation, and the Hour be between Noon and 
c take the Declination out of the fourth Ark, 
f > Remainer ſhall be a fifth Ark. 


But if either the Latitude and Declination be 
like, or the Hour fall between Six and Mid- 
ht, add the Declination to the fourth Ark, 
Sum ſhall be the fifth Ark. 
Then, As the Sine of the fourth Ark |; 

To the Sine of the Latitude, 
do the Coſine of the fifth Ark 

To the Sine of the Altitude. | | 
v for any one Latitude. you may gather your 
rth Arks into a Table, each againſt his ow m 
ur, and againſt them in another Column the 
ferences between their reſpective Sines and 
dine of the Latitude, ſo are they ready for 
; for having found the fiſth Ark, you are on- 
to ſabera & the Difference out of the Coſine 
reof; the Remainer i is the Sine of the Alti- 
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| Sun's Declination. An 

Jan. I Febr._1 March 1 April 1 May I 
South | bouth | Sonth | North North [Nor 

21 41113 42 |3 20 [8 4018 723 22 
121 31013 222 560 218 22 | 23 21 
2121113 22 3209 23 [18 3723 21 
21 1012 412 99 4518 51| 23 21 
20 58012 211 45 [10 619 6| 23 21 
5 20 47/11 591 21 [10 27 [19 1923 21 
20 34011380 5910 4819 3323 21 
120 22111170 3411 919 4623 20 
9120 910 560 10 11 30119 59 | 23 20 
100 19 5610 34 No. 13 [11 50420 11 | 23 20 
11119 42/10 12 0 37 [12 21120 23 | 23 20 
12419 2800 5011 ol 12 31420 35 | 23 20 
113119 14 23 19 
Irs 18 59 23 19 
Nee eee e 
18 2918 21 2 3513 4921 1823 19 
18 13]7 58 2 3814 821 2823 19 

6 175717 .36 ,3 2214 2721 38 | 23 18 
17 417 13 3 45 14 45 121 4723 18 
17 2406 Jo 8 [15 3421 56]2 18 
2117 7[6 27|4 31/15 21 [22 4 | 23 18 
16 5ol6 44 54]15 3922 12 | 23 17 
163215 405 17115 57 [22 20 | 22 17 
16 1445 175 49116 14 22 27 | 22 17 
251 04 54 31631 |22 34 | 22 1; 
26015 38]4 30 |6 2616 4822 41 | 22 10 
2745 2044 716 4917 422 47 | 22 It 
28.15 of3 3/7 .11]17 21122 53 | 22 10 
9 14 41 7 33117 37/22 58 | 226 1: 
30 14 22] * |7 36 [17 52123 3 | 22 T' 
114 3 | 8 18 82 10 


4 101) | 


An. 1681 1685 1689 | | 
; Ag. 1 Sept. | Of. I 

ortly South [Southj.South 

15 614 577 2 0 8 
14 48 |; S417 4417 59 [23 13 

14 303 318 618 I5 23 16 
14 113 818 2918 31/23 20 
21 28113 5212 4518 _51 51 18 4523 23 
13 33] 2119 13|19 1123 25 
12 1441+ 5849 35 |19 16/23 27 
12 54{t 356 56 19 30023 28 
12 35 1110 1919 44023 29 
20 35/12 170 48110 19 7A 30 
[Tr 55 5510 24411 220 10]23 30 
o 111 23120 23 23 30 
So. 2211 44|20 36123 29 
0 46 
1 


12 5 oo 23 27 
112 26120 20 59123 25 . 
10 12|1 33þ12 4621 11/23 23 
19 5Fx[1 56 13 7121. 21123 20 
319 2912 2013 . 21 37 23 17 
9 712 44 13 47 21 4223.13 
8 4613__7| 44221 55 RL 
8 243 30414 26[22 1123 4 
8 243 5411445122 9122 59 
7 40/4 17]15 4122 180225 
7 1814 4015 2322 26022 48 
6 5615 311 42122.33 22 4k |Þ| 


9 ny D [0D DP 0» www 
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ol6 34}5 27116 0122 402234 
6 115 50416 18022 47|22 27 
5 4816 12416 3522 53122 19 |} 
5 266 36116 5322 5822 I | 
5 316 $8117 10123 3|22 2 | 
414 40 17 27| 121 53 1} 
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Sun's Declination. 


50 Fan. T Feb. | Mar. | Apr- 


South 


[oy a No 


73 
J's; 1848 8 49 


16 


3 my muy 


Is 


21 43 
21 33 
113 


21 23 


21 12 
21 1 
20 49 
| 20 37 


p , 


20 25 
20 I2 


I9 59 
19 46. 


' 29 37 
19 18 


19 3 


18 178 
1 1 


; 
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I8 33 


17 4 


13 47 
13 27 
7 
I2 46 


12 25 


12 5 


11 43 
11 22 


IT I 


Io 17 


9 55 
93 22 
9 11 


8 26 
4 


7 4¹ 


7 18 


17 2816 


17 11 


16 54 
1637 
16 1915 
16 1 


15 42 


2 30 
9 
1 F. 


Oo 55 


2 85 


— — 


2 29 
2 


26 
8 2 * 


I 27 
1 03 
o 40 
o 16 
10 39 Nor 4 LL 45 
O 31 


I 19 
1 42 


20 44 


8123 2 


10 19 
3 
18 3 40 
19 2 
19 16 
19 29 
19 43 
19 55 
20 


20 20 
20 32 


20 55 
21 5 


21 16 
21 26 
21 36 
21 45 
21 54 
- 
22 IO 
22 18 
22 26 
22 33 
22 39 
22 45 
22 FI 
22 57 


23 6 


Nara 


4 23. 11 


23 1 
$3: 3 
23 21 
23 23 
23 25 
23 27 
23 28 
23 29 


8123 30 


23 30 
23 30 
23 29 
23 28 
23 26 
23 24 
23 22 
23 19 
23 16 
23 12 
23 8 
23 4 
22 59 
22 54 
22 45 
22 42 
22 36 
22 29 
22 22 
22 14 
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wi 


22 6 
21 58 


21 49 


21 40 


North | North] Nort 
15 714 


21 31 


21 21 
21 II 


21 01 


20 49 
20 38 
20 27 
20 I4 
20 2 
19 50 
19 37 


19 23 


19 10 
18 56 
18 
18 27 
18 12 
17 57 
17 42 
17 26 
ae 
16 54 
16 37 
16 21 
16 3 
15 4 
| 1 28 


11 ig 
10 5 


9 


8 
8 


118 


29 


o 4012 © 
10 3801 04012 21 
10 17]1 27112 41 
þ 13 2 


429 1313 
2 1103 01/142 
3 27 

48 [14 41 


3 


1686 


2347 18 
o[7 38 


| 


17 39 
1755 
1118 12 
18 27 
46118 42 
18 58 
I9 12 
19: 26| 
19 40 
19 54 
20 7 
120 20 


20 33 
20 45 
20 57 
21 8 
21 19 
21 29 
21 39 
21 49 
21 58 
22 1 
22 16 


13 22 
13 42 


14 21 


15 0 


15 18122 24 


I5 37122 31 
[15 55122 38 
16 13122 45 
I6 31122 FI 
16 4922 57 
117 6123 2 
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T Aug. | Sept. Oc. | Nov. 1 Dec. | 
Sou 


SouthlSouth 


23 7 
23 11 
23 15 
23 19 
23 22 


23 24 
23 26 


23 28 
2329 | 
2330 


23 30 
23 30 
23 29 
23 28 


23 26 


23 24 


| 4 | 


23 18 
23 I4 
23 10 
23 6 
23 1 
22 55 
22 49 
2243 
22 36 
22 29 


$23 21 * 


22 13 


22 4 


22 A 
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Sun's Declination. 1683. 


- I Mar. | Apr. | l | Fu 
E | Soak] South 1 South | North [North Nor 
21 46413 5213 378 29118 ,0[23 


27 364 13 323 88 51 18 15 23 
21.26] 13 122 449 13|18 3023 
21 15] 12 51|2 2019 34|18 44/23 
21 412 311 5719 56118 5923 


20 52112 10] 1 
20 4011 491 
20 28111 280 
20 1511 610 
. [roj20 2 þ 19 44 | Nor.2 11 40 [20 523 3 
11049 49] 10 230 | 
1219 35110 IO 
13149 2119 39]! 
| I 

2 


3 37 (14 5F , 21 El. 
15 13 22 0,22 

15 31 22 8023 

15 48 22 1623 
16 622 24122 
52 616 23 22 31/225 
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1687 


0 | 


1691 | 
uU _ | 
1 ö 

Nor Fuly I Aug. 1 Sept. I ON, 1 New. 7 Dec. | 

23 North 5 North I North I South I South I South 

3 u 815 1514 2817 107 35|23 s | 

3. 14574 57 337 5223 11 

3 1 5114393 427 $551] 18 882315 

3 u 4314 203 1918 18] 18 23] 23 18 | 

3 u 33 | 14 112 $5618 40 | 18 39] 23 21 1 

3 1 23.[13 43]2 33] 2418 5423 24] 

3 1 131323112 9515 24115 9} 23 26-] 

3 2 1 3413 4] 1 4649 47 | 19 23 | 23 38 

3 3 20 52 | 12 441 2310 8] 19 37 | 23 29 (1 
0:0 4: | 12 24]o $59] 10 30 19 57 

3 0 29112 510 1 [20 44 

3 Mo 2184 11 44 Jo 1211 1342017 

3 10 54 11 24] 80. 114 11 34120 30 

353 30 35] 11 55 $20 42 

3 19 40 | 19.45] oO $TY 32-16) 20 $4 

3 11 27 [10 22] x 27] 12 3621 5 

3 1913] 10 ol} 1 45] 12 57] 21 16 

2 4 19 019 4012 9113 171421 27 

3 e 32 13 5727 37.1 2 

2 0-232 (*.55J2 55313 $7] 210 7 a3 

1 81618 3543 19] 14 17421 56 [23 7 

; 8 118 1313 424 14:36]22 512 

3 17 467 514 61148622 14 þ22 57 

17 307 2914 29115 14þ 22 22 | 22 51 

2 714]7 714 52] 15 32] 22 29 } 22 44 

* NMATEIPTIE 15 |.15 51 22 37 | 22 38 

s 42 [6 2245 38] 16 94:22 43 22 31 

3 16 265 $946 24-16 274 22 50 | 22 23 

20's Bs 376 2416 44] 22 5622 15 

, 205 5015 146 47417 2|23 1 | 

WW 5 3514 57 . 1-17-19 121 68 
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- Sun's Declination. 1684 
S Fan, 1 Feb. 1 Mar: 1 Apr. 1 May 1 
| South I South I South I North I Nor. E! 
1121 4813 573 1318 46 18 10 
L363 38 )i13-4p ja yor9 7 j 160 27 
3 212813 172 26] 9 29 [18 41 
4 | 22 1811 56.2 219 71 18 55 
rennen 
1 20 55 | 12 15 [1 15 | 10.33 | 19 234 
7 20 43] 11 540 51 | 10.54 | 19 36 
3 F230 31 11 320 28. 11 15 | 19 49 
9 120 19| 11 11 ſo 4.]11'35 20 2 
ic} 20. 5 | 10 50% No.zo | 11:56. J 20 14 
11119 52 flo 280 43] 12/16 | 20 27 
1219 3810 61 7|12 36 | 20 38 
[:3{19 2419 441 30 | 12 56 | 20 42 
141 19 109% 221 $54] 13-15 | 21 0 
1.8 55.|9 of2_18[13.35 [21 08 
16118 408 37]2 4113 5421 21 
17118 2448 15 3 511413121 31 
18618 27 523 28 | 14 32 þ 21 40 
11917 53] 7 29 [3 5114 50|21 49 
20 17 367 714 14] 15 8þz1 58 
21] 17 20] 6 44] 4 3815 26 [:22 7 
2217 26 21 FS 115 44122 14 
23 16 45 5 57 5 24 | 16. 2 22 22 
24 16 275 345 47 þ16-19 22 29 
bk: 16: 1065 116 916 36 F 22 36 
26015 514 47 6 32 | 16 52 } 22 43 
27] 15 3344 24] 6 5517 9122 49 
128] 15 144 117 1717 2522 54 
2914 5163 377 39] 17 422 59 
300 14 36 8 217 56 [23 4 
310 14 16 8 24 | | 23 9 
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ſch I Aug. L. SPI. I G. | Nov. | Dec. 
th Nort "North | South | South [ South 
2115 114 1117 27 17 4823 9 
54 | 14 43 


F 3 48 7 5o | 18 4| 23 
45 | 14 2113 25 12 | 18 20 23 
3514 6]3 28 35]18 3523 
26 | 13 42 38]8_57| 18 59] 23 
16 73 28] 2 15]9 18419 523 
513 9|4 5219 4119 20 23 7 
55 | 12 49|1 28] 19 3] 19 34] 23 
4112 291 511 25119 47 23 
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41 10 46] 20 Ol 23 
11 8 20 14 23 
811 29 Sou. 611 29 20 2723 
5611 880 29| 11 5020 39 23 
4310 48] 5312 1120 51123 
5 10 271 16] 12 32 21 223 
lo 611 40 12 52] 21 113 | 23 
512 3113 12] 21 24 23 
27 13 32121 35 23 

212 50 3 522 4423 
403 13 [14 12121. 54123 
8 183 371143122 3123 
7 5614 9114 5022 12422 
7 3414 2315 2 22 20 | 22 
7 1214 47] 75 28 | 22 28 | 22 4 
6 5015 10 15 4722 35 22 3 
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6 275 33116 522 47 
6 35 5616 2322 48 
5 46 1916 4022 54 
5 206 4216 58123 0] 22 
419917 $417 15499 3 
4.34] 117.311 
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of the Sun's Declination, 


A TABLE of Seconds for rectifying the Table 
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| 22] [32142143] 33]75| 8 28] 411 44[35 [157 
[231 [3143] 43] 32[74] 9] 29[49j43[35|25[ 
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We will ſuppoſe that the Tables of the Declifi. 
were calculated for the four middle Years, viz, 
1685, 1686, 1687, 1688. 3 

Subtract 1688 out of the Year to which yoy 
would rectify the Declination. | | 

The Difference divide by 4; if any Numbet 
remain, it ſhews in which of the three former 
Years you muſt ſeek the Declination ; if nothing 
remain, ſeek it in the laſt. 
By the Quotient (being the Number of Leap 
years. paſt ſince 1688) multiply the Seconds found 
in this Table againſt the Day of the Month in 
which you ſeek the Declination. 
Divide the Product by 60 ; the Quotient add 
to the Declination in the 'Table, if the Declina- 
tion increaſeth, viz. in the Spring or Autumn 

ter; but deduct it if the Declination decrea- 

ſeth, viz. in the Summer or Winter Quarters; 
the Sum or Remainer is the true Declination for 
that Day at Noon. T: 

Then for the Hours before or after Noon, 


As 2 
To the difference of the Declination in the 

Table in Minutes for one Day before or after ; 

So the Hour from Noon 

To his — Part, which muſt be ad- 
ded or deducted according as the Declination in- 
creaſeth or decreaſeth; alſo with reſpect to the 
Time before or aſter Noon. | ? 

Example. I would know the Declination of 
the Surat 7 in the Morning on the firſt Day of 
April 1723, taking 1688 out of 1723, the diffe- 
rence is 35, which divided by 4, the Quotient is 
8, and there remains 3, which ſheweth that you 


muſt ſeek the Declination in the third Table. 
L The 
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The Seconds Rm which mul- 
tiplied by the _2 220, this 
_ divided by 60, t Quotient i is 5, the Remainer 


be Cecied in this caſe. 8 
Fe Declination in the Table is 8* 29 increa- | 


ſing, to which if you add the {aid 5, the Sum 8* 
34' is the Declination that Day at Noon. 

The difference for a Day befare or after is 22 ; 
on the double Scale ſet 24 to A againſt 5, the 
Hour from Noon, is 4.6, which you may call 5, 
for we regard not Parts, as is Gid. 
| This mult be deducted out of. the Declination 


t Noon, becauſe the Dedination increaling, it 
. — amounted to that at Noan by ſo mens 3G. 
_ 
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To gauge a Cask which is not ful. 
TABLE for gauging of Wine Caaks which 
not full. 
2 parts, = parts. G. | parts. 
Of ooofL3 2530/26 4330 
1] 295 | 2703 4400 | 
2| 4701462775 [27 4462 
11 602 2847 4542 
2 720 151251828 4585 
830 2986 4646 
3 5515 305629 4705 [42 55 
1038 3123 4766 6353 
411138} 17] 318530 4826 [43641856 
i235 | 3255 4885 6483 
5|1329|18| 3327[31] 4943 [4415548] 57 
1420] | 3387] 30 [ecza] | 
61150219 345232 5037 [456679 [58] 
1596 3517 51151 [6745 | 
711661120 35821334, $174 [46168413 59} 
1764 3647 5234 6877 
811846021 3712|34| $294 [4745944650 
1928 3777] | $354} [7042 
91201022 3842] 35} 5415 [48]7082 462; 
2091 3906 $476 | 7143 
[1o']2171]23] 3960] 36 | $535 4917225162 
2242 4024 $600 7297 
1142328124 408737 5662 [$0 2370 63 
2405 4150 5724 7444 
1212481} 2<} qar3] 384} $787 5173515 
2556; 4270] |'5840 7595 


F 
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The Uſe of the Table. 


Find the Content of the whole Cask, and the 
Depth of the Liquor therein, being the wet 
Part of the Bung diameter, the Axis of the Veſſel 
being horizontal or level; as the Diameter at the 
Bung in Inches to the Depth of the Liquor, ſo 
110,000, the Radius of the Table, to the propor- 
tional Part; find in the Table the ſaid Parts, or 
neareſt, and note the Gallons and Parts anſwer- 
ing; then as 63, the Gallons in a Wine Hogſhead, 
- to the Gallons noted, ſo the Content of the whole 
Cask to the Content of the Liquor in the Cask. 


Gunter's Chain otherwiſe diſtinguiſped. 


THE Diſtinction of this Chain, as I have uſed 
it above thirty Years, without finding the 
leaſt Inconvenience or Cauſe to alter it, I have 
here inſerted. EP TED . 
At ten Links, and at thirty Links from each 
end, let there be a braſs Curtain- Ring, or (if you 
like it better) a round braſs Plate; at 20 Links, 
and at forty Links from each end, ſuch another 
Ring, with a red, yellow, or ſome other remark- 
able coloured Rag, ſewed, or otherwiſe ſaſtned 
thereto; at 25 Links from each end two ſuch 
Rings together; at 50 Links a large braſs Ring of 
About an Inch and half diameter, | 


The Convenience of this Diſtinction. 


1. THE Surveyor of Land will ſometimes find 
': © his Chain at the end of the meaſured Line, 
lying in Stubble, long Graſs, or Weeds, fometimes 
. foul with Mire or Dirt, thro' which it hath been 
led, or in which it lieth ; ip ſuch caſe the Rags are 
aulily diſcoverable, © 2. They 


14 


*1 


| 60, 80, from each end, the Link that determines 
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2. They being but four, and accounted 20, 40, - 


the Length of the Line is ſpeedilyfound. * 
3. Every Mark of diſtinction in the Chain, ex- 
cept one, repreſenting two Numbers, the Rags 


4nd Rings are free for either; but that which is 


ned to one, and yet mult as often ſignify ano- 
ther, may be the cauſe of Loſs of Time, or (which 
is worſe ) - a ae > __ 7 
' Notyithiianding it is free to any to diſtingpiſh 
his Chain as he nleafeth, 


- "- 
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ADVERTISEMENT. 


Hereas the Tables of Logarithms, of Sines, 
; Tangents, and natural Numbers, had they 
been inſerted, would have ſwelled this Book, and 
thereby advanced the Price beyond the Deſign 
thereof, I recommend to the Reader Gellibrand's 
Inſtitution Trigonometrical, wherein are Tables 
of the natural Sines, Tangents, and Secants, and 
alſo the Log. Sines and Tangents ; together with 
2 Table of Log. as far as 10,000, in a very fair 
Figure, and very true. There is ſuch another 
. Mn every reſpect by one Hacg 2 Dutchman. One 
of the with Mr. H/ingate's Tabulæ L gar it h- 
mice, recommended in the Book, will be ſuffi- 
cient oe akpoft any — — * = 
be will reap by them the Satisfaction, which wi 
Sbundantly anſwer the Charge. 


FINIS 


MK | TT Ta Hoe Oye why 


Books primed for Richard King, 


at the Princes-Arms in St. 
Paul's Church. yard. 


1. HE Country Survey-Book : ar 
Land- Meeters Yade- Merum; 
wherein the Principles and practical 
Rules. for 1 of Land are ſo 
plainly (tho briefly) delivered, that any 
one of ordinary Parts (underſtandin 
how to add, ſubſtract, multiply, — 
divide) may by the help of this ſmall 
Treatiſe alone, and a few cheap Inſtru- 
ments eaſy to be procured, meaſure a 
Parcel of Land, and with Judgmeat 
and Expedition plot it, and give up 
the Content thereof. With an Appen- 
dix, containing 12 Problems, touching 
Compound Intereſt and Anauities ; and 
a Method to contract the Work af 
Fellowſhip and Alligation alternate, 
very conſiderable in many Cafes. II. 
luſtrated with ſeveral Copper Plates. 
By Adam Martindale. The Eighth Edi- 
tion. Price 1. 64, | 
2. Painting illuſtrated ; together with 
the Lives of the molt celebrated in chat 


Art, .. 


